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РКЕЕАСЕ 


This is the second volume of Rider's Ham Radio Series. Volume I, 
Getting Started in Amateur Radio, contains all the information required 
for a beginner to obtain a Novice- and/or General-Class ham license. It in- 
cludes information on code, basic radio theory, components, FCC rules 
and regulations, sample study questions, and practice examinations. 

This second volume is written for the person who has received his ham 
license (Novice- or General-Class) and is now ready to build or buy a 
station. 

In the early days of amateur radio, the major station components were 
always built by the operator himself. As interest in ham radio grew and 
the number of hams increased, various manufacturers designed and built 
components exclusively for ham use. At present, items up to and including 
a completely packaged 1-kilowatt station are commercially available. 

The current trend 15 for the ham to buy rather than build his station 
— a practice the author feels detrimental to both the ham and the whole 
field of ham radio. It is sometimes less expensive to buy than to build a 
component, and of course it is much easier. However, new operators who 
do not build their equipment violate the spirit of technical curiosity and 
achievement which has been the foundation of amateur radio. In all 
probability, a ham who buys a complete station will never have a real 
understanding of the circuits used. Building equipment is the best instruc- 
tion in radio theory — and provides fun as well. 

A compromise between buying and building is the unassembled kit. 
It provides the necessary parts, and the ham puts them together. Since most 
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hams build some equipment and buy the rest, information about com- 
mercial equipment is included in this volume. 

Chapter 1 describes the basic components (mechanical tools and elec- 
tronic parts) and the procedures for following a schematic and wiring dia- 
gram, necessary in order to build a unit. Chapter 2 completely describes а 
typical Novice-Class station; Chapter 3 describes а General-Class station. 
These two detailed chapters include parts lists, schematic diagrams, step-by- 
step photographs, and complete instructions for building the typical station. 
Chapter 4 includes descriptions of the important characteristics of receiv- 
ers, transmitters, antennas, and accessories, for evaluation of commercial 
equipment. In Chapter 5 some commercially available equipment is dis- 
cussed. Chapter 6 provides the final instructions for operation of the sta- 
tion on the air. 

The author would like to thank Mr. Stuart В. Flexner for his help in 
Preparing this volume for publication. 


Plainview, N. Y. JULIUS BERENS 
February, 1959 W2PIK 
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Chapter 1: BASIC EQUIPMENT, 
COMPONENTS, AND PROCEDURES 


Before constructing a ham station, you should know what tools and 
hardware you will need, and how to use them. Even if you have some 
general knowledge of these subjects, read the first part of this chapter to 
acquaint yourself with the specific equipment used in constructing ham 
stations. Many of the implements used are for тега], rather than wood, 
working. 

Тһе second half of this chapter describes the physical properties of 
the electronic components you will be assembling, and also tells you how 
to read the schematic circuit diagrams. These must be followed in order 
to wire the components correctly. 


Tools 


To construct the stations described later in this book, it will be 
necessary to obtain certain basic tools. These are described below. 

Brace. For drilling and boring holes in a precisely correct spot a brace 
(Fig. 1-1A-2), and accompanying bits, is indispensable. Not only does it 
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Fig. 1-1A. The tools essential for building а ham radio station. 


make holes swiftly and cleanly, but it also provides a mechanical means 
for driving in screws, reaming and similar tasks. 

Chassis Punches. Large holes are best made іп a metal chassis by а 
chassis punch (Figs. 1-1A-3 and 1-1B). They are of very tough steel and 
are available in two different types: screw and press, With either one 1t 15 
first Necessary to drill a small pilot hole for the feed screw and to place the 
punch and die on opposite sides of the chassis. In the screw type, 2 feed 
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Fig. 1-1B. A chassis punch. 
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screw is inserted through the punch and screwed into the die until the 
die cuts through the chassis. In the press type, the pilot in the punch is 
inserted through the chassis pilot hole into the die, and the punch is 
struck with a hammer until the hole is cut through. 

Chassis punches come in various sizes, the most popular being for 
an octal tube socket. However, since not all octal sockets are mounted 
in the same-size holes, your chassis punch must be suitable for the octal 
sockets you buy. 

Knife. In any kind of construction it is handy to have a jacknife (Fig. 
1-1A-4) available. It can fill-in and improvise оп many small tasks for 
which there is no more ideal instrument made. 

Reamer. Holes should be finished off as smoothly as possible after 
they are drilled. For this a reamer (Fig. 1-1A-5, 6) is used — ‘either 
manual or mechanical. With a reamer it is also. possible to make a hole 
more minutely accurate in size than can usually be made with the initial 
drilling instrument. 

Vises. Figure 1-1А-7 shows a vise, which holds your work firmly. If 
it is necessary to place the chassis in the vise, use pieces of wood, or even 
cloth, to protect it from being scratched by the vise jaws. 

Soldering Iron, Solder, and Flux. The best soldering iron (Fig. 
1-1A-19) for radio work is the type internally heated by electric current. 
These plug into normal household electrical outlets. The internal heating 
element heats the shank and copper tip to a temperature above 325°. 

Solder is an alloy of lead and tin; it connects two conductors both 
electrically and mechanically. Solder for radio work must always be the 
rosin-core, never the acid-core, type. The rosin is a flux which dissolves 
the oxides on all merals, permitting a good electrical connection. 

When a soldering iron is new, and periodically thereafter, it should 
be tinned: 

Make sure the iron is cold, then file each side of the tip smooth. 
The finished shape of the tip should approximate that of a screwdriver 
tip; there should be no pits. Heat the iron and apply solder to all sides 
until the tip appears covered with a silvery film. Wipe of the excess solder 
(and rosin-flux) with a cloth. 

Before soldering, strip and tin each wire lead. Strip the leads by ге- 
moving a short length of insulation with the diagonal cutters, and scrape 
the copper with the cutting dege of a sharp knife or razor blade. Tin 
each lead by placing the hot soldering iron tip under it and holding solder 
on top of it, until solder melts around the lead. Twist both tinned leads 
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together, making sure they are mechanically secure. Solder the twisted 
leads in the same way you tinned the individual leads. 

Soldering irons are sold in many sizes, for light-duty, medium-duty, 
and heavy-duty purposes. In the beginning a pencil-type soldering iron 
with interchangeable tips will be sufficient. 

Saws. Hacksaws (Fig. 1-1A-8) with changeable blades are used to 
cut metal. 

Files. A steel file (Fig. 1-1A-9) is used to cut, polish, and abrade. 
Files used in metal work vary in shape and degree of coarseness. A good 
file for most radio work is a flat bastard double-cut metal file. 

Screwdrivers. The important features of a screwdriver (Fig. 1-1A- 
10) are the tip of the blade, the overall length, and the handle. The tip 
of the screwdriver blade should fit the screw slot snugly, and be approxi- 
mately as wide as the diameter of the screw head. Although overall length 
is often not critical, a short-handled screwdriver is necessary where a long- 
handled one will yield too much torque. In all cases, the handle should be 
made of an insulating material such as plastic, wood, or rubber. Many 
knobs have small set screws for shaft adjustment, therefore a tiny screw- 
driver is also required. 

Scriber and Center-Punch. A scriber (Fig. 1-1А-11) is а sharp- 
pointed metal rod used to scratch or mark the chassis for location of parts. 
Scribing an X is the usual practice for marking the center of a hole to be 
drilled. A center-punch (Fig. 1-1А-12) is a strong metal rod with a 
tapered point. It is placed at the center of the hole as indicated by the 
scribe, then hit with a hammer to indent the metal. This indentation 
holds the drill at a precise location. If the spot were not center-punched 
the drill would walk around and probably the hole would not be drilled 
in the correct place. 

Wrenches. In radio work it is advisable to have a set of wrenches 
(Fig. 1-1А-14) and an assortment of Nos. 4, б, 8, and 10 Allen-head 
wrenches (Fig. 1-1A-1). The standard wrenches are used to tighten 
square- or hexagonal-head nuts; Allen-head wrenches tighten Allen-head 
Screws. 

Pliers and Cutters. Besides being used to grip parts being assembled 
or disassembled, pliers (Fig: 1-1A-14, 15) are used to cut, strip, and 
bend wires. General-purpose radio pliers have a blunt nose and are 
equipped with side cutter. Long-nose pliers are used most frequently when 
working in a crowded chassis, since the long nose can be inserted easily 
into small areas, 


BASIC EQUIPMENT, COMPONENTS, AND PROCEDURES 5 


Diagonal cutters (Fig. 1-1А-16) are designed for cutting and strip- 
ping wires. It is recommended that you have a pair of general purpose 
radio pliers, a pair of long-nose pliers, and a pair of diagonal cutters. 

Drills. While an electrical drill (Fig. 1-1A-18) is highly desirable, 
a hand drill is adequate (Fig. 1-1A-2). Different types of drills are used 
for metal and wood; never use a wood drill to cut metal. It is advisable 
to have an assortment of different size drill bits (Fig. 1-1A-17). 


Hardware 


Screws, Nuts, and Washers. In radio work No. 6 round-head metal 
machine screws are usually used to mount the parts on the chassis. Knobs 
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and gears are usually mounted on shafts with Allen-head set screws. Any 
machine screw larger than 1/4-inch diameter is called a bolt. (See Fig. 
1-2A). 

The internal hole of the nut must match the screw both in diameter 
and in the number of threads per inch of the screw. The overall shape of 
a nut may be square, hexagonal, winged, or knurled. 

Plain Washers are punched disks used to spread the pressure from the 
screw head over an area larger than the screw head covers, preventing the 
screw head from pulling through the mounting hole. 

Lock Washers are similar to plain washers, but are split or have 
toothed edges which exert spring tension against the screw head to pre- 
vent the tightened screw from loosening. Lock washers provide a more 
secure mechanical connection than do plain screws or screws and plain 


6 BUILDING THE AMATEUR RADIO STATION 


washers and are used whenever vibration might loosen the connection. 
Grommets and Feed-tbrus. Frequently а wire must pass through а 
hole in a chassis, connecting a part below the chassis to one above it. Since 
the chassis is made of metal, the hole usually has burrs (sharp edges) at 
the top and bottom, capable of cutting into a wire passing through it. 
This could cause the wire to become electrically connected to the chassis 
(usually ground). To prevent this, grommets are inserted into such 
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Fig. 1-2B. Hardware used in a radio. 
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holes. The grommet is a round, tubular insulator, usually made of rubber, 
with a groove cut completely around the outside rim. This groove must 
match the diameter of the hole cut in the chassis, the thickness of the 
Broove should fit the thickness of the chassis, and the center hole must be 
large enough for the wire or wires passing through. (See Fig. 1-2B). 
Feed-thrus not only perform the same function as grommets, but 
also serve as a common point for a wire connection from the bottom 
Of the chassis to the top of the chassis. Feed-thrus are usually cylindrical 
porcelain-insulator forms, split in two sections, with a screw passing down 
the center from bottom to top, and solder terminals at each end for con- 
nections. The two sections must first be separated, inserted through the 
chassis hole from opposite sides of the chassis, then bolted together with 
the screw and nut. A feed-thru is а more rigid device than a grommet. 
Terminal Strips. A series of terminals on an insulator (usually 
bakelite), providing convenient common connection points for wire and 
components, is called a terminal strip. It is mounted on the chassis by a 
screw and nut at a location that will be convenient to most of the electri- 
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cal connections. One terminal of the strip is often used as a ground con- 
nection point. 

Knobs and Dials. Knobs, fastened to the rotatable shafts of variable 
resistors and capacitors, facilitate turning the shaft. The shaft is inserted 
into a hole in the knob, then a set screw, located perpendicular to the shaft 
hole, is tightened. The set screw applies pressure against the shaft, me- 
chanically securing the knob to it. Set screws are usually of either the slot 
or Allen-head type. 

In ham sets a dial is usually a circular metallic plate stamped with 
arbitrary scale markings. A pointer or a line on the frequency-control knob 
will line up with the dial markings to show the exact position of the knob 
and its associated control. By experimentation and use the frequencies of 
received stations can soon be equated with the arbitrary dial markings. 
The dial is mounted around the control knob by the same nut that mounts 
the control to the panel. 


Components 


Descriptions of the major electronic components (Figs. 1-3A and В) 
used in assembling a ham radio set are given below. 

Wires used for conductors in radio work are usually made of copper 
and covered with insulation. The size is usually a No. 20 AWG (Ameri- 
can Wire Gage), in one solid piece. Whenever greater strength or flexi- 
bility is desired, stranded wires are used. In the power-transformer pri- 
mary circuit, where larger currents are encountered, the wire size is usually 
a No. 14 AWG or heavier. 

Vacuum Tubes (Fig. 1-3A-1, 2, 3) are cylindrically shaped and ter- 
minate in a number of base pins at the bottom. The center of the pin 
arrangement in an octal tube is a raised circular portion with a key (or 
extension). The extension must mate with a corresponding opening in 
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Fig. 1-3A. Vacuum-tube base-pin key and numbering system. 


8 BUILDING THE AMATEUR RADIO STATION 


the tube socket before the tube can be placed in the socket. In older tubes, 
two of the bottom pins have a larger diameter than the remaining pins; 
in such cases the two larger pins constitute the key. Miniature tubes use 
an extra blank space between pins as the key. The key should always be 
used to align the tube into its socket before insertion. Figure 1-3B shows 
various tube-pin arrangements. 

Quartz Crystals (Fig. 1-3A-4). Quartz is a natural crystal which, 
when properly cut, has piezoelectric characteristics. These characteristics 
are such that if a voltage is placed between opposite sides of the crystal, 
the crystal will become physically distorted. Conversely, if the crystal is 
physically distorted or squeezed, a voltage potential will be produced at 
the two opposite sides. This characteristic is useful in crystal microphones, 
Phonograph cartridges, and earphones. 

Plates cut from crystals are mechanical vibrators, with highly drift- 
free natural frequencies of vibration, depending upon the kind of crystal, 
the angle at which the crystal plate is cut from the natural crystal, and the 
dimensions of the plate. Due to their stable frequencies of vibration, 
crystals can be used in electrical circuits to replace conventional fixed-tuned 
resonant circuits (the crystal’s natural frequency of vibration being the 
same as, or some submultiple of, the replaced resonant circuit). The 
crystal is often used in oscillator circuits in preference to fixed-frequency 
resonant circuits, because of its extremely high frequency accuracy and a 
higher output. 

While various types of crystals are available, quartz crystals are used 
almost exclusively in radio frequency circuits. Quartz crystals are usually 
mounted in crystal holders equipped with two prong-type terminals. Crys- 
tal sockets are, therefore, provided with two holes for insertion of the 
crystal-holder prongs. 

Switches. Most switches used in radio work are of the toggle or 
rotary type (Fig. 1-3A-5) mounted by a one or more hexagonal nuts to 
the chassis or panel. The toggle switch is operated by moving the arm up 
or down (or right to left). The rotary switch is operated by a twisting 
movement of its arm (clockwise or counterclockwise). Generally the 
toggle switch is used where relatively few switching actions are involved. 
Connections for these switches are always provided by terminals at the 
rear. 

Fusebolders and Fuses (Fig. 1-3А-6, 7). Panel-mounted fuseholders 
are provided with removable front caps. The cap is removed for changing 
and replacing fuses; two terminals are usually provided in the back for the 
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electrical connections. The front fuse cap is usually marked with a curved 
white arrow to indicate the direction to turn the cap for removal. Fuse- 
holders are designed to hold only specified types of fuses. Fuses for panel- 
mounted fuseholders are called the cartridge type. The fuse length and 
diameter is specified by a type-number corresponding to the applicable 
fuseholder. Within each type, fuses are available in various voltage and 
current sizes. 

Always be sure to use the minimum-current-size fuse allowable, to 
provide maximum protection. А cartridge-type fuse is small and has a 





Fig. 1-3B. Typical ham radio components. 


cylindrical shape with metal-band ends, and a center glass section which 
permits a visual check on the condition of the fuse. When the fuse link 
is broken (burned-out) the fuse must be replaced. 

Capacitors (Fig. 1-3A-8, 9, 10, 11, 12) vary in shape due to capaci- 
tance, function, and type. Paper capacitors are usually cylindrical while 
ceramic capacitors are usually flat. In both types, the capacitor has two 
central leads for electrical connections and mounting purposes. The small- 
capacity electrolytic capacitor is usually cardboard covered, while the 
larger electrolytic capacitors are usually metal canned; both are cylindrical 
in shape. The cardboard type is mounted by either the same leads as for 
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the electrical connections or by a single center-band mounting lug. The 
metal-can type is usually mounted through the chassis by a central hex- 
agonal nut or secured to a special octal-shaped socket mounting plate. 
Tuning and trimmer capacitors are usually mounted on the chassis with 
mounting screws or they are mounted on the front panel by means of a 
hexagonal nut. 

Resistors (Fig. 5-3A-13, 14, 15, 16). The shape of a resistor is deter- 
mined by its function and resistance value. Carbon and wire-wound resis- 
tors are usually cylindrically shaped, with an axial lead protruding from 
each end. Potentiometers are contained in small round cans, and аге 
mounted to a chassis or panel by one or more hexagonal nuts. Three ter- 
minals are provided for electrical connections. 

Headsets and Loudspeakers. Headsets, or earphones, (Fig. 1-5А-22) 
are usually terminated in а plug for insertion into a panel jack. Loud- 
speakers (Fig. 1-3A-17) are usually terminated in a cable, with two leads 
for connection to a transformer or terminal strip. Methods of termination 
vary considerably. Headsets and loudspeakers perform the same func- 
tion — converting an a-f electrical signal into sound. Electromagnetic 
types pass the a-f signals through an electromagnet which alternately at- 
tracts and releases a diaphragm in response to the signals. The movement 
of the diaphragm produces the sound heard. 

Since headsets are worn directly over the ears they are usually used 
with low-powered receivers. They are also used to avoid disturbing other 
people. 

Loudspeakers are usually used when the receiver output is sufficiently 
audible and when no one will be inconvenienced by its sound. Many 
commercial receivers permit use of either an internal loudspeaker or an 
external pair'of headsets by means of a front panel jack. Normally this 
jack automatically disconnects the loudspeaker when the headset is plugged 
in. 

Coils, Chokes and Transformers (Fig. 1-3A-18, 19, 20, 21) Coils are 
made in different forms, depending upon their functions. Radio-frequency 
coils are often wound on forms of insulating material, designed to be 
plugged into standard sockets. Radio-frequency choke coils are cylindrically 
shaped, with axial leads at each end. Andio-frequency and power-supply 
choke coils are mounted on the chassis, with two leads usually brought out 
from the side of the winding. Power and audio transformers are mounted 
in the same manner as audio-frequency and power-supply chokes; however, 
the leads are usually brought out from the bottom of the transformer. In 


BASIC EQUIPMENT, COMPONENTS, AND PROCEDURES 11 


some transformers the windings are internally connected to marked termi- 
nals at the bottom. 


Schematic and Wiring Diagrams 


The circuit wiring zzap for all electrical work is the schematic dia- 
Bram, which is a simplified symbolic representation of an electrical idea 
on which each element is represented by a symbol and reference number. 

А schematic diagram does not attempt to show the physical locations 
or layout of the actual parts; this is done by a wiring diagram, similar to 
а photograph of the completed equipment. The actual wiring, however, is 
done by following the schematic diagram, line by line. 

Schematic Symbols. All components (capacitors, resistors, tubes, etc) 
on schematic diagrams ate assigned reference symbols and numbers for 
identification. The reference number is usually composed of an alphabeti- 








Alphabetical Alphabetical 

Letter Component Letter Component 
A Structural part R Resistor 
С Capacitor $ or SW Switch 
E Terminal, feed-thru, and mis- Т "Transformer 

cellaneous electrical parts У Tube 

F Fuse Ww Cable 
H Hardware x Socket 
I Indicator light XF Fuseholder 
J Receptacle jack XI Pilot-light 
KorRY Relay assembly 
L Choke coil socket 
M Meter ху Tube socket 
PorPL Plug 2 Assembly 





cal letter or letters (often an abbreviation, such as C for capacitor, В. for 
resistor, etc) and a number (4е., R10). 

The numerical portion is assigned in sequence, progressing across the 
schematic from left to right, and top to bottom if necessary. Thus, the 
first resistor on the left side of the schematic is R1, the next R2, and so on; 
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if there are 10 resistors in the unit, the last one on the bottom right is R10. 
One of these reference numbers is placed beside each successive reference 
symbol for a resistor. On a complete schematic, there are three specifica- 
tions for each component: the symbol for the component, the reference 
number, and the value of the component. 

When more than one section (unit) is contained in complex equip- 
ment, each unit is usually assigned a separate numerical group for its com- 
ponents. For example, the first unit would be assigned numbers from 101 
to 199, the second unit from 201 to 299, etc. However, the schematic sym- 
bol and alphabetical letter portion of the reference number is always the 
same, regardless of the unit. The alphabetical letter portion of the refer- 
ence number is chosen in accordance with the table above. 

It is essential that all of the common schematic symbols be under- 
stood perfectly. An explanation of the symbols most commonly used on 
schematic diaprams is given below. The following description is keyed 
to the symbols illustrated in Fig. 1-4. 

1. Two unconnected wires. 

2. Two wires connected by solder. The solid dot indicates the con- 
nection (the actual physical point of connection is not shown; this is just 
a symbolic representation). If the dot were an open circle it would indi- 
cate a terminal, such as provided on a terminal strip or transformer. The 
open circle is usually accompanied by a letter or number identifying the 
actual terminal. 

3. A ground. In most radio work the chassis is connected to ground, 
therefore a wire soldered to the chassis is considered grounded. The fact 
that a few parts are shown terminated in one ground-symbol on a schematic 
does not necessarily mean that each part has a common ground. Physically, 
it usually is permissible for parts to be grounded either separately or in 
Broups, whichever is more convenient. 

4. A battery. The long lines represent the positive terminals, short 
lines represent the negative terminals. The symbol itself does not tell the 
voltage value of the battery — as with other components, this value must 
be stated separately on the schematic diagram. 

5, 6, 7. Capacitors. The curved side of the symbol represents the 
ground or low-potential side. The arrows represent a variable (tuning or 
trimmer) capacitor. Fixed capacitors are marked with their fixed value, 
while variable capacitors are usually marked with their maximum value. 

8,9,10, 11. The basic coil symbol is illustrated in 8. This coil is a 
winding, either self-supporting or wound on a coil form. When the coil 
is wound around an iron core, the symbol is that shown in 9. When two 
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coils are wound on a common form (usually creating a transformer) the 
correct symbol could be either 10 or 11, depending upon whether the core 
is air or iron. Thus, symbol 11 illustrates a typical iron-core power trans- 
former with two secondaries. 

12, 13, 14, 15. Receptacles. Symbols 12 and 15 illustrate connectors, 
socket and pin types, respectively. A filled-in terminal indicates a pin, an 
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Fig. 1-4. Symbols used in schematic diagrams. 


empty terminal indicates a socket. Symbol 14 represents a plug, such as 
an a-c line-cord plug. Symbol 15 represents an open-circuit telephone 
jack, the double bar indicating the outside sleeve contact. 

16. A quartz crystal. The frequency of the crystal is usually specified 
next to the symbol. 

17. А pair of earphones (headset). Whether earphones аге high- 
or low-impedance types is usually specified in the associated parts list. 

18. A fuse. The symbol is usually accompanied by a current and 
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voltage rating. . 

19. A code key. As shown, the circuit is closed when the key is 
pressed down. 

20. An incandescent pilot or panel light. The voltage and current 
rating is usually given also. 

21. A permanent magnet-type loudspeaker, with two leads attach- 
ing to the voice coil. 

22,23. Fixed and variable resistors, respectively. The arrow in sym- 
bol 23 represents the moveable arm. K and MEG signify 1000 ohms and 
1,000,000 ohms, respectively; thus, 20K signifies a 20,000-ohm resistor. 

24, 25. A single and double-pole switch, respectively. The dashed 
line in symbol 25 indicates a mechanical connection, or ganging, and shows 
that both arms make and break contact at the same time. Connection is 
made (or broken) between A and В and between C and D (these letters 
are not part of the symbol). 

26. A vacuum tube. Pins 2 and 7 connect to the filament, pin 8 to 
the cathode, pin 2 to the control grid, and pin б to the plate. Different 
tube types, however, utilize different pin numbers for the various tube 
elements. The schematic diagram should indicate the correct pin number 
alongside each tube element, similar to those shown. These pin numbers 
correspond to the numbers assigned to the pins at the bottom of the tube. 


Color Codes 


А system of color-coding has been adopted to simplify the identifica- 
tion of resistors, capacitors and transformers. For resistors and capacitors, 
ten colors have been assigned numerical values, and the order and place- 
ment of these colors on a component. identifies component values. The use 
of the color codes is illustrated in Figs. 1-5 and 1-6. Some transformers 
have also been color coded (Fig. 1-7), and standardization is progressing. 
Follow the wiring diagram accompanying your particular transformer if 
there is any disagreement with the figure. 


Mechanical Assembly Procedure 


You are now ready to build your station. To help you along, the pro- 
cedure that an experienced ham would follow to construct the power 
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supply is illustrated in Fig. 1-8. Of course it is necessary to first have all 
the parts, as specified in the parts list. 

Lay out all the parts on top of the chassis, as shown in part B, Fig. 
1-8. Plug tube V1 into its socket XV1 (part C) when locating the parts, 
to allow the proper final spacing. With a scribe, mark the center of all 
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Fig. 1-6. Color code which identifies capacitors. 


mounting holes to be drilled, including the one for the terminal strip Е1. 
(Note that terminal strip El is not called for on the schematic. It is 
à necessary addition, and the parts list and finished assembly view show 
it in place). 

Locate the center of the tube socket XV1. Scribe and center-punch. 
Drill a hole for the proper chassis-punch feed screw or pilot hole, then cut 
out the socket hole. Place the socket in its hole and mark off the socket 
mounting holes. Note that this socket can be mounted in any desired posi- 
tion; rotate it so that the key faces the direction shown in part C. Center- 
punch and drill the two screw holes for the tube socket. Center-punch and 
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drill the four screw holes for transformer T1, the two screw holes for 
choke L1, the single hole for terminal strip Е1, and a hole large enough to 
permit the two wires from choke L1 to pass through the chassis. Then, 
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Fig. 1-7. Color code which identifies transformers. 


mount all parts with proper screws and/or nuts, and insert a grommet in 
the hole for the wires from the choke 11. Note that terminal strip БІ 
mounts on the inside of the chassis, with only one screw head visible on 
the top of the chassis. The unit is now ready for wiring. 

The system of wiring a unit is a matter of personal preference. It 
usually does not matter in what order the unit is wired, as long as every- 
thing is wired and wired correctly. One good procedure for wiring this 
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(В) TOP VIEW LAYOUT 





(C) BOTTOM VIEW WIRING 


Fig. 1-8. The wiring of a typical power supply. 


unit is given in detail in the discussion below. 
Refer to part A of Fig. 1-8, and wire all leads from the power trans- 
former ТІ, one at a time, crossing each lead off on the schematic as it is 
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done. Cut a length of wire of the proper size, strip off approximately 1/2 
inch of insulation from each end, wrap each end through and around the 
correct terminal, and then solder the lead to the terminal. Note that all 
the leads should be as short as possible. Do not attempt to fix the leads 
exactly as shown in part C; these leads were drawn with right angles for 
neatness only. The lead from terminal 6 of transformer Tl goes to 
Bround at the center (mounting) lug of terminal strip El. The wiring 
from terminal 3 of transformer ТІ is to the left side of terminal strip Е1, 
which also connects to pin 8 of tube V1 and to one side of choke L1. (It 
is equally good practice to connect the lead from terminal 3 of transformer 
ТІ to pin 8 of tube УІ, instead of connecting this lead to the left side of 
terminal strip E.) 

Wire all leads from the tube socket XV1 which do not go to the 
power transformer T1 (the lead from pin 8 to the left side of terminal 
strip E1). Push the two leads from choke L1 through the grommet and 
solder each lead to an opposite side of the terminal strip. It makes no 
difference which lead goes to which side of the terminal strip. Trim the 
leads from resistor R1 and capacitors C1 and C2, then solder them to the 
terminal strip. The rigidity of these leads will support the parts next to the 
terminal strip. 

As mentioned previously, the physical wiring can be modified to suit 
your own preference. As shown in our schematic, the left side of capacitor 
C1 could have been soldered directly to pin 8 of tube V1. Electrically, the 
circuit would still be the same. Similarly, a ground lug could be placed 
under one mounting nut of the transformer T1, and terminal 6 could be 
Brounded there instead of at the terminal strip. In conclusion, always 
follow these rules: 


l. The schematic is the major consideration when wiring — nothing 
Should alter its electrical concept. 


2. Use the specified parts; do not substitute without the advice of 
an experienced person. 

3. Wire as neatly as possible, following the schematic (not photo- 
graphs of the finished assembly), and double-check all leads. Use the 
Schematic as a final check for all completed work. 


Chapter 2: BUILDING А NOVICE-CLASS 
STATION 


General Arrangement 


In the following discussion of the work area, it is assumed that the 
station will be both constructed and operated on the same work bench or 
desk. If you have space for two separate areas, modify the following in- 
structions accordingly. 

The work area may be in a corner of a room, the attic, basement, 
garage, pantry, or a large closet. Considering your comfort while working, 
and the fact that hams often like to show their station то friends and fellow 
hams, the more space and light the better. 

At a minimum, the work area must provide room for a work bench 
(or table or desk) and a chair. The bench should be as large as possible, 
with enough room for station components and operation. Knee space 
should be available under the bench to ease writing during station opera- 
tion. If possible, the bench should be located near a window and an 
electrical power outlet. Besides providing ventilation and light, the win- 
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dow will serve as an exit for the antenna leads to the roof. А desk lamp 
will be necessary if, as usually happens, your body casts a shadow between 
a ceiling light and your work. 


Layout Of Tbe Work Area 


If the work bench is small, build shelves on the wall above it, and 
mount the station components on the shelves. Remember that you will 
need to keep some of the bench clear in order to operate the station. The 
hand key will be screwed to the bench, and there must be enough room to 
rest your entire forearm on the bench or table. If the station is to be oper- 
ated with voice transmission, there must be enough room to place the 
microphone conveniently so that it can be picked up and moved around. 

Since the station components will be mounted on the bench, it is 
advisable to run an extension cord from the nearest power outlet to at 
least three outlets mounted at the rear of the bench. Figure 2-1 illustrates 
a typical wiring plan for connecting house power to the work bench or 
desk. 

As a precaution include a safety switch. This should be hidden at the 
bottom or underside of the bench, permitting you to turn off all power 
to the outlets where other people, especially children, are unlikely to 


“SAFETY. 
“SWITCH 





Fig. 2-1. Typical wiring plan for a work bench. 


switch it back on — accidentally or mischievously. As an added conveni- 
ence and safety feature, connect a house fuse or fused plug to the station 
bench outlets. A fused plug contains fuse cartridges in series with both 
leads to the plug. Fuses of various values can be inserted, placing an abso- 
lute limit on the power taken by the station. Use fuse cartridges of am- 
регаре ratings slightly lower than the fuse used in the house circuit. Then, 
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if the station fuse blows, it will not be necessary to go to the house fuse 
box; the fuse cartridge in the plug will blow first. Another safety feature 
lies in your ability to remove either or both fuses from the fused plug 
when leaving the station. With the fuses out, there is an open circuit 
between the plug and the station outlets which is not obvious to anyone 
unfamiliar with this type of plug. 


Station Components 


The Novice Class station described below has been chosen especially 
for the beginner. It is a code station with an output power of 15 watts; 
the cost of building it is comparatively low. 

The station is composed of six basic components: 

1. Power supply 
2. Receiver 

3. Transmitter 
4. Control box 
5. Rack 

6. Antenna 

The power supply, receiver, and transmitter are built separately, 
mounted in the common rack and interconnected by cables to operate as 
an integral station. 

The schematic representation of the electrical connections for the 
station components includes reference symbols for each part. These ref- 
erence symbols are also used in the parts lists and illustrations. To avoid 
confusion, each component has a different block of numbers, as follows: 


Power supply ........ е... ннн ннн 101-199 
Receiver components .......................[][ 201-299 
Transmitter components .........................--- 301-399 
Control box components ............................... 401-499 


Building Tbe Power Supply 


The power-supply input (Fig. 2-2) comes from the control box 
through receptacle J101 to the primary of power transformer T101. One 
secondary of transformer T101 provides the filament voltage (6.3 volts ac) 
for the transmitter and receiver tubes. The remaining transformer second- 
ary is used to provide a rectified output from the pi-type filter for the 
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plates of the transmitter and receiver tubes. As a safety measure, three 
different kinds of receptacles are used for the various inputs and outputs; 
thus, no mistake can be made when interconnecting the cables. The pilot 
light on the control unit (see Fig. 2-17) will indicate that power is avail- 
able for the transmitter and receiver. 

Parts List. Following is the parts list for the power supply. All the 
parts should be on hand before the power supply is wired. 


POWER SUPPLY — PARTS LIST 





Quantity Reference Symbol Description 

1 А101 Aluminum chassis, 7 X 11 X 2 inches 

1 A102 Masonite panel, black ripple finish, 8 X 13 
X1/4 inches 

1 T101 Power transformer, Stancor No. PC8407 

1 1101 Filter choke, 10 henries, 125 milliamperes 

1 С101 Paper condenser, 0.1 microfarad, 600 volts 

1 С102 Electrolytic condenser, plug-in-type (octal), 
three sections (20 microfarads each), 450 
volts 

1 I101 Pilot-light assembly 

1 J101 Tube socket, six prongs 

1 1102 Tube зосКег, five prongs 

1 1103 Tube socket, four prongs 

1 R101 Taped bleeder resistor (adjustable tap), 
50,000 ohms, 100 watts 

1 V101 Tube, 504СВ 


2 ХС102, XV101 Tube socket, оста! 





Construction. Locate the chassis and panel in the center of the work 
bench and lay out all parts оп the chassis as shown in Fig. 2-3. With a 
scribe mark off all holes to be drilled. Center-punch the exact center of 
each hole. Drill the required hole through each center-punch mark. 

The size of all holes must be as required by the parts. Holes for 
mounting screws should be large enough for the screws which are to pass 
through them. If you use a socket punch for the tube-socket holes, first 
drill a hole that will fit the socket-punch screw bolt. Whenever wires go 
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Fig. 2-2. Schematic diagram of a Novice-Class station power supply. 


ио! то! 





Я Fig. 2-3. Layoutofparts 
for the Novice-Class sta- 
tion power supply. 


xc 102 XVIOI 


through the chassis be sure to use a rubber grommet to protect the wire 
from shorting to the chassis. 

Before mounting any part, deburr (remove all the sharp edges) 
every hole. This can be done by running an oversized drill bit (or reamer ) 
lightly over the back side of the hole until the burrs are removed. A round 
metal file may also be used for this purpose. 

Mount all the major components on the chassis and panel, as shown 
in Figs. 2-4 and 2-5. Make sure that all mounting screws and nuts are tight. 
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Fig. 2-4. Тор view of 
the Novice-Class station - 
power supply. ло! ло2 лоз 
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Fig. 2-5. Bottom view 
хуо! Xcio2 RIO! of Fig. 2-4. 


Wiring. Following is the proper wiring procedure: 

l. Use a clean, freshly tinned soldering iron. 

2. Use rosin-core solder. 

3. Before soldering, the end of each wire should be scraped clean, 
tinned and securely wrapped to the part to which it is to be soldered. 
(Tinning was discussed in Chap. 1.) 

4. Make a large pencil copy of the schematic in Fig. 2-2. As you 
install each wire mark it off on the pencil copy to prevent omission or 
duplication of wires. 

5. Wire the parts systematically; complete the wiring for one part 
before proceeding to the next. 

After completing the chassis wiring, check all solder connections to 
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be sure that no mistakes have been made. Install the pilot-light assembly 
in the panel. Mount the panel to the chassis and wire the pilot-light socket. 

The power-supply assembly is now complete and should look like 
the one shown in Figs. 2-4 and 2-5. 


Building Tbe Receiver 


The receiver (Fig. 2-6) is a two-tube regenerative type. All power 
for the tubes is provided through receptacle J201. Coil L201 is wound 
specifically for 40 meters; however, you can wind this coil for any other 
band desired. Tuning is accomplished by capacitor C202, while capacitor 
C203 acts as а band-spreader, which allows finer tuning. Potentiometer 
R202 is the regenerative control. Jack )202 is used to provide connection 
to a pair of high-impedance earphones. 

Parts List. The parts list for the receiver is given below. Have all the 
parts on hand before constructing the receiver. 


RECEIVER — PARTS LIST 








Quantity Reference Symbol Description 
1 A201 Aluminum chassis, 7 X 11 X 2 inches 
A202, A203 Black masonite panel, 8 X 13 X 1/4 inches 

1 C201 Ceramic capacitor, 30 ppf (micro-micro- 
farads) 

1 C202 Tuning capacitor, 100 ppf, (with pointer 
knob) 

1 C203 Tuning.capacitor, 25 pf, (with pointer 
knob) 

1 C204 Ceramic capacitor, 100 ppf, 500 volts 

2 C205, C209 Paper capacitor, 0.25 pf, 600 volts 

1 C206 Mica capacitor, 500 pf, 500 volts 

1 C207 Paper capacitor, 0.01 pf, 600 volts 

1 C208 Electrolytic capacitor, 5 uf, 25 volts 

1 E201 Feed-thru insulator (small) 

1 ]201 Phone jack (two-contact, normally open) 

2 ]202, XL201 ^ Socket, five prongs 

1 1201 Polystyrene coil form, five prongs, 1 1/4-inch 


diameter 
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Quantity Reference Symbol 
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5 ft. 1201 


1 
1 
1 


ә СИН н юн кю кє 


1202 
R201 
R202 


R203 
R204 
R205 
R206 
R207 
V201 
V202 
XV201, XV202 


Description 


No. 20 enamel-covered wire 

Choke, 500 henries, 5 milliamperes 

Carbon resistor, 3.3 megohms, 1/2 watt 

Crabon potentiometer, 100K,2 watts (with 
pointer knob) 

Carbon resistor, 56K, 1 watt 

Carbon resistor, 270K, 1/2 watt 

Carbon resistor, 470K, 1/2 watt 

Carbon resistor, 860 ohms, 1 watt 

Carbon resistor, 62K, 1 watt 

Tube, 65/7 

Tube, 6С5 

Socket, оста! 

Earphones, high impedance 

Dial scales (for C202, C203, R202) 


Construction, Put the chassis and panel in the center of the work 
bench. Lay out all parts on the chassis, as shown in Fig. 2-7. Scribe, center- 
punch, drill and deburr all holes, mount all components, and wire the unit, 


R203 R202 C203 c202 





Fig. 2-7. Layout of parts for the Novice-Class station receiver. 
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Fig. 2-8. Bottom view of the Novice-Class station receiver. 


R202 c203 сго2 





Fig. 2-9. Top view of 
Fig. 2-8. L202 у2о! у201 


following the same soldering procedure as outlined for the construction 
of the power supply. All parts should be mounted as shown in Figs. 2-8 
and 2-9, and wired as shown in Figs. 2-6. 

То construct coil 1201 (Fig. 2-10) proceed as follows: 

1. Take a ruler and mark off on the coil form the location of the 
three holes. 

2. Drill the three holes. 
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3. Wind 13 evenly spaced turns between the two outside holes. 

4. Pullthe wires through the holes, scrape all enamel from the ends, 
and put them into the proper pins of the coil form. Make the winding as 
tight and as evenly spaced as possible. 

5. Make sure both ends of the wire have been properly tinned. 
Solder the ends of the wire into the proper pins. Hold the soldering iron 
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Fig.2-10. Construction 
у 5 оЁ сой 1201. 


against the side of the pin and allow the solder to melt into the pin open- 
ing. CAUTION: do not bold the soldering iron against tbe pin too long, 
since the beat traveling along tbe pin could melt the coil form around it. 

6. Arthe other hole, scrape some enamel off the winding, solder the 
other piece of scraped-end wire to this point. Run this wire through the 
hole and solder its end (after scraping and tinning) to its proper pin. 

7. Тһе coil is now ready to be plugged into its socket ( XL201). 

After all parts have been mounted and wired, double-check all con- 
nections to make sure that you have made no mistakes. Figures 2-8 and 
2-9 show the completed receiver assembly. 


Building Tbe Transmitter 


The transmitter (Fig. 2-11) is a crystal-controlled type, with a power 
output of 15 watts. The frequency of crystal CR301 is specified in the 
parts list as 7050 Кс. However, any crystal having a frequency within the 
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40-meter band may be used. Power for vacuum tube V301 is fed through 
jack J301 from the power supply. Capacitors C303 and C305 allow for 
resonant tuning of coils 1302 and L304 providing a maximum power out- 
put to the antenna. 


Parts List. Following is the parts list for the transmitter assembly. 
All the parts should be on hand before construction begins. 


TRANSMITTER — PARTS LIST 








Quantity Reference Symbol Description 

1 A301 Aluminum chassis, 7 X 11 X 2 inches 

1 A302 Black masonite panel, 13 X 8 X 1/4 inches 

3 C301, C302, C304 Paper capacitor, 0.01 uf, 600 volts 

2 C303, C305 Variable capacitor, 100 ppf, (with pointer 
knobs) 

1 CR301 Crystal (in holder), 7050 kc 

6 E301 thru E306  Isolantite feed-thru insulators 

1 1301 Socket, four prongs 

2 1301, L302 Choke, r-f, 2.5 millihenries, 125 milliamperes 

2 1303, L304 Polystyrene coil forms, five prongs, 1 1/4- 
inches diameter (Fig. 6-15) 

10 ft. 1303, 1304 No. 20 enamel-covered wire 

1 R301 Carbon resistor, 200K, 1/2 watt 

1 R302 Carbon resistor, 120 ohms, 2 watts 

1 R303 Wire-wound resistor, 20K, 20 watts 

1 V301 Tube, 6V6G 

1 XCR301 Crystal socket 

2 XL303, XL304 Sockets, five prongs, isolantite 

1 XV301 Socket, octal 





Construction. Put the chassis and panel in the center of the work 
bench and mark off all holes so that the parts will mount approximately as 
shown in Fig. 2-12. Scribe, punch, drill and deburr all holes, mount all 
components, and wire the unit. All parts should be mounted as shown in 
Figs. 2-15 and 2-14, and wired as shown in Fig. 2-11. 

Mount the front panel to the chassis, after making the holes for the 
shafts of the tuning capacitors. (These holes should be slightly larger than 
the shaft diameters.) To construct coils 1303 and 1304, refer to Fig. 2-15. 
Again, be sure to scrape enamel from the ends of the coil leads and tin 
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Fig. 2-12. Layout of parts 
for the Novice-Class station 
transmitter. 
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Fig. 2-13. Bottomview 
of above. 
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Fig. 2-14. Top view of the Novice-Class station transmitter. 
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Fig. 2-15. Construction of transmitter coils. 


them before soldering to the coil-form pins. 
After all parts have been mounted and wired, double-check all con- 
nections to make sure that no mistakes have been made. Figures 2-13 and 


2-14 show the completed transmitter assembly. 


Building Tbe Control Unit 


The control unit (Fig. 2-16) is the master control box for the entire 
station. It supplies the input power to the power supply through a fuse 
and an on-of power switch. A front-panel pilot light 1401 indicates 
when the power is being supplied to the power supply. A telephone jack 
J401 is provided for connection of a code key. When closed, the code key, 
connected to J401, completes the cathode circuit of transmitting tube V301 
to ground, allowing transmission to take place. 

Parts List. Тһе parts list for the control unit is given below. Have 
all the parts on hand before constructing the control unit. 

Construction. Locate the components on the meter box as shown in 
Fig. 2-16. Mount them and wire the unit as shown in Fig. 2-17. Although 
it is specified as 30 inches long the cable may be made as long as necessary, 
depending upon how far you intend to place the control box from the rack. 
After all parts have been mounted and wired, double-check all connections 


BUILDING А NOVICE-CLASS STATION 35 


© 4401 
FOR 
GODE KEY 


w402 
K =o. 






Р401 
(Т0 РОМЕН 
SUPPLY 4101) 









5401 





w4ol 


“о 
м F401 

#14 AWG, STRANDED 5 AMPS 
RUBBER COVERED usv 


600V INSULATION 


Fig. 2-16. Schematic of the Novice-Class station control unit. 


CONTROL UNIT — PARTS LIST 





Quantity Reference Symbol Description 

1 A401 Sloping-panel meter box (3 inches), black 

ripple finish 
F401 Fuse, cartridge, 5 amperes, 115 volts 

1 1401 Pilot-light assembly (115 volts) 

1 j401 Telephone jack (two contacts, normally 
open) 

1 P401 Plug, six prongs 

1 P402 А-с male plug 

1 S401 Toggle switch, SPST, bat handle 

6 fc. W401 A-c line cord 

1 . XF401 Fuseholder, panel-mounted type 

8 ft. №/402 Wire, Мо. 14 АХУС, stranded, rubber cov- 


ered, 600-volt insulation 





to make sure that no mistakes have been made. Figures 2-17 and 2-18 
show the completed control unit assembly. 


Interconnecting Cables 


To interconnect the power supply, receiver, and transmitter with the 
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Fig. 2-17. Novice-Class 
station control unit, rear 
view. 








Fig. 2-18. Layout of control 
unit parts, front view. 540! J401 


control box, it will be necessary to use cables. Figure 2-19 shows where 
each cable goes. Figure 2-20 shows how each one is made. 


Building Tbe Rack 


Now that the transmitter, receiver and power supply units have been 
built, they should be put into a common mounting rack. The rack de- 
scribed below can be made easily and inexpensively, and will give the 
station a professional appearance. If desired, the transmitter, receiver, 
and power supply can be separately enclosed without rack mounting. 

Take a piece of plywood 10 X 24 X 3/4 inches. Ask the lumber yard 
to cut it into diagonal halves. Take a 1 X 1 X 11 inch piece of wood, or a 
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Fig. 2-19. Interconnection diagram for the Novice-Class station. 


2-inch dowel, 11 inches long. These pieces of wood, when assembled as 
shown in Fig. 2-21, will make the mounting rack. Before assembling the 
rack, paint all wood with a coat of black paint to match the panels. 

After the paint is dry, place the transmitter, receiver, and power 
supply units into the rack. The dowel (or l-inch piece of wood) serves as 
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Fig. 2-20. Wiring of the interconnecting cables. | 
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Fig. 2-21. An ideal mounting rack. 
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a brace. Note that there are four wood screws іп each panel. Use round- 
head screws to give the rack a neat appearance. Figures 2-22A and 22B 
show the completed unit in the rack. 


Putting Up The Antenna 


Many types of antennas can be used for this station. The one selected 
is not complicated, can be set up with a minimum of effort, and will give 
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good results. Figure 2-22 shows the details of its construction. This an- 
tenna is called a “Zepp,” and is end fed. Тһе lead-in should be as short as 
possible. 

The higher the antenna, the better the results. Best reception and 
transmission are obtained from the flat sides of the antenna, not the ends. 
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FIRMLY CONNECT 
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PIPE 


Fig. 2-23. Antenna for the Novice-Class station. 


If it is not possible to string up an antenna of the recommended length, 
use a length of 67.5 feet or 34 feet, although 135 feet is the best length. 


Final Tests And Operation 


l. Check to be sure that all tubes and coils are in their proper 
sockets, and that the code key is zo; plugged into the control unit. 

2. Check to be sure that all interconnecting cables are connected as 
shown in Fig. 2-19, and that the antenna leads and the antenna jumper 
(pick-up leads from the transmitting antenna to the receiver) are also 
connected properly. 

3. Make sure that the power on-off switch is in the off position, 
then plug the a-c plug into the a-c electrical outlet. The standard switch 
Positions are: on — up, off — down. Since the power-on pilot light will 
only light when the switch is in the on position, this will indicate whether 
or not the switch is oriented correctly. If the light is on when the switch 
is in the down position, loosen the hexagonal mounting nut and rotate the 
switch 180°. (This standard also applies to all power switches, including 

those in your home. In any emergency, always throw the switch down; 
this will turn off the power.) 

4. Throw the a-c power switch up to the on position. All tubes іп 
the power supply and the pilot light in the control unit should light. 
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5. Plug the headset into the headset jack іп the receiver unit, and 
very slowly turn the gain (regeneration) control R202. As this control is 
turned, noise will increase until а click or plop is heard. Continued turn- 
ing of the control will result in this noise fading to a steady low-pitched 
hiss. The click or plop indicates that the receiver is oscillating. Phone 
stations will be intelligible only below the click point, while continuous 
wave (c-w) stations will be heard only above this point. The operation 
of the regeneration control (or any other control) is normally such that 
turning it clockwise increases the strength of the signal. If this is not 
true for your control, reverse the wire leads to the outside terminals, leav- 
ing the center terminal as is. 


6. Turn the regeneration control back until noise is heard again 
(just below the click or plop point). Place the main receiver tuning 
capacitor C202 in its mid-position, then vary the fine-tuning capacitor 
C203 until you hear a phone station. If none is heard, vary the main tuning 
capacitor C202 slightly. Vary the regeneration control, so the strength of 
the signal increases and decerases. If the regeneration control is adjusted 
above the click point, words may be unintelligible, due to a whistle over- 
riding the voice signal. This indicates that the regeneration control is oper- 
ating correctly. 


7. Turn the fine-tuning capacitor and listen to a few stations to de- 
termine what part of the band you are tuned to. The phone portion of the 
40-meter band should be in the middle of the fine tuning range. If it is 
above or below, turn the main tuning capacitor very slowly until the band 
is set in the center of the fine tuning range. Thereafter, the main tuning 
capacitor need not be adjusted. 


8. The receiver is now ready to accept phone and c-w signals 
throughout the 40-meter band. By winding other coils, it will be possible 
also to receive signals on other amateur bands. 


9. Throw the power on-off switch to the off position. 


Testing Tbe Transmitter 


To test the transmitter you must actually transmit. When transmit- 
ting, observe the following regulations and good manners: always listen 
on your transmitter frequency before transmitting to avoid interfering 
with another station, and periodically transmit your call letters. 


l. Lay a 2-watt neon bulb on top of the oscillator coil L303, being 
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careful to prevent the base of the bulb from touching any part of this coil. 
Then, remove the antenna coil L304. | 

2. Plug the code key into the phone jack іп the control unit. 

3. Throw the power switch S401 on the control unit up to the on 
position; pilot light 1401 should light. 

4. Depress the code key and turn capacitor C303 until the neon 
bulb lights. As you tune the capacitor, the neon bulb will light at a certain 
point. As you keep turning the capacitor, the neon bulb will become 
brighter and brighter, until suddenly it will go out. Turn the capacitor back 


PEAK BRILLANCE 
OF NEON BULB 


LEAVE CONTROL ж 


6303 HERE — 


Fig. 2-24. Graph in- 
dicating the point of 
operation. 





until the neon bulb lights up again, but just below the point of maximum 
brilliance. This is the best and most stable point of operation (Fig. 2-24). 

5. Release the code key, throw the control unit power switch to the 
off position, and insert the antenna coil L304 in its socket. 

6. Throw the power switch up to the on position, then depress the 
code key. The neon bulb should light up. If it does пог, turn the capacitor 
C303 slightly until it does, as described above. 

7. Release the code key and place the neon bulb to the top of an- 
tenna coil L304. 

8. Depress the code key again; the neon bulb should light up. If it 
doese not, turn the antenna tuning capacitor C305 until it does. 

9. Now retune the oscillator capacitor C303 until the neon bulb 
reaches its maximum, then back off slowly to a point just below maximum 


brilliance. 
10. Retune the antenna capacitor C305 for maximum brilliance. 


The transmitter is now completely tuned to the antenna and ready for 
Operation. 

Your equipment is now ready for operation. However, be sure to read 
Chap. 6 before actually trying to call anyone. 


Chapter 3: BUILDING А GENERAL-CLASS 
STATION 


General Arrangement 


А work area similar to that described in Chap. 2 for the Novice Class 
station is suitable for the construction and operation of a General Class 
‘station, The work area does not necessarily have to be the same as that 
used for operation of the station. 


Station Components 


The General-Class Station has been chosen for the more advanced 
amateur, It is а combination phone and c-w transmitter, with a power 
output of approximately 50 watts on c-w and approximately 25 watts on 
voice. The station consists of five basic components: 

1. Transmitter with its own power supply 
2. Modulator 

3. Superhetrodyne receiver 

4. Rack 

5. Antenna 

The transmitter, receiver and modulator units are built separately, 
then installed in the rack; when connected with interconnecting cable they 
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form the complete station. Proper operation and tuning instructions that 
insure maximum operational efficiency are listed at the end of this chapter. 

For complete identification, the reference symbols used for each com- 
ponent are also used in the parts lists and illustrations. Each station com- 
ponent has a different block of numbers: 





"Transmitter 101-199 
Modulator 201-299 
Dolo ———— ЕЕ 301-399 


Building Tbe Transmitter 


With the power on-off switch $102 (Fig. 3-1) in the on position, a-c 
power is fed through the a-c line cord to the primary of power transformer 
T101. This transformer supplies filament voltages for the transmitter and, 
through receptacle J102, to the modulator. The hv (high-voltage) on-off 
switch $103 completes the high-voltage a-c return circuit for rectifier tube 
V103. Transformer T101 also supplies ac to the antenna relay K101, 
which disconnects the antenna from the receiver during transmission. 

When the a-c on-off switch $102 is turned to the on position, pilot- 
light 1101 lights, indicating that all transmitter filaments are supplied with 
power. When the phone-c-w switch $101 is in the phone position, filament 
voltages are supplied to the modulator through receptacle J102. 

When the hv on-off switch $103 is in the on position, pilot-light 1102 
lights, indicating that high voltage (B+) is being supplied to all tubes. 
WARNING: When putting your hand behind the panel while 1102 is 
lit, use extreme caution; a shock hazard exists. 

Key jack J101 is connected in series with the cathodes of oscillator 
tube V101 and amplifier cube V102. When the key is opened, neither 
tube can operate; when 5101 is in the c-w position and the key is pressed, 
both tubes operate. 

In phone position, the phone-c-w switch S101 performs three func- 
tions: it supplies filament voltage to the modulator, it grounds the oscil- 
lator (V101) cathode to enable the oscillator to operate, and it completes 
the amplifier (V102) cathode return to the modulator, enabling the ampli- 
fier to be modulated. 

Fuse F101 is incorporated in the primary circuit of T101 to protect 
the transmitter from overloads. 

Parts List. The parts list for the transmitter is given below. Have all 

parts on hand before constructing the transmitter. 
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TRANSMITTER — PARTS LIST 








Quantity Reference Symbol Description 
1 А101 Aluminum chassis, 10 X 17 X 3 inches 
1 А102 Aluminum panel, black ripple finish, rack 
mounting, 10 in high X 19 in long 
4 C101, C102, Capacitor, paper, 0.01 pf, 600 wvdc 
C104, C111 
2 C106, C108 Capacitor, paper, 0.01 pf, 1000 wvdc 
1 C103 Capacitor, variable, 100 ppf 
1 C105 Capacitor, mica, 0.0005 uf, 1000 wvdc 
2 C107, C110 Capacitor, variable, 50 ppf, 2000 wvdc 
1 C109 Capacitor, mica, 0.005 pf, 1000 wvdc 
2 C112, C113 Capacitor, paper, 0.05 uf, 600 wvdc 
1 C114 Capacitor, mica, 0.01 pf, 1000 wvdc 
2 C115, C116 Capacitor, electrolytic, can type, 8 pf, 800 
wvdc 
2 C117, C118 Capacitor, electrolytic, tubular, 20 pf, 450 
wvdc 
1 CR101 Crystal, 7200 kc (in phone portion of band) 
1 CR102 Crystal, 7010 kc (in c-w portion of band) 
9 E101-E109 Isolantite feed-thru insulators 
1 F101 Fuse, cartridge type, 5 amperes, 125 volts 
1 I101 Pilot light, 6.3 volts, bayonet base 
1 I102 Pilot light, neon, NE-51, bayonet base 
1 J101 Telephone jack, two contacts, normally open 
4 J102, XL102, Tube socket, bakelite, four prongs 
XL105, XL107 
1 K101 Antenna relay, 115 volts ac, DPDT, isolantite 
insulation 
4 1101, 1103, R-f choke, 2.5 millihenries, 125 ma dc 
L104, L105 
3 L102, T102, Polystyrene coil form, 1 1/4-inch diameter 
T103 four prongs (Fig. 3-ЗА) 
1 L106 Filter choke, 8 henries, 200 ma dc 
1 M101 Milliammeter, 2 inches square, 0-200 ma dc 
1 P101 А-с plug 
1 РС101 Plate cap for V102 
2 R101, R103 Resistor, carbon, 100K, 1/2 watt 
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Quantity Reference Symbol Description 

1 R102 Resistor, carbon, 100 ohms, 2 watts 

1 R104 Resistor, wire-wound, 50K, 25 watts 

1 R105 Resistor, wire-wound, two adjustable taps, 
25K, 100 watts 

1 R106 Resistor, carbon, 1 megohm, 1/2 watt 

1 $101 Switch, toggle, TPDT, bat handle 

2 $102, 5103 Switch, toggle, DPST, bat handle 

1 — Spool, No. 22 DCC wire 

1 T101 Power transformer, Stancor No. РО8414, or 
equivalent 

1 У101 Tube, 6V6G 

1 V102 Tube, 807 

1 V103 Tube, SUÁGB 

8 ft. W101 A-c line cord 

1 XCR101 Crystal socket 

1 XF101 Fuseholder for F101 

2 XI101, XI102 Pilot-light assembly, bayonet base,6.3 volts 

2 XT102, ХТ105 Tube socket, bakelite, four prongs 

1 XV101 Tube socket, bakelite, octal 

1 ХУ102 Tube socket, isolantite, five prongs 

1 XV103 Tube socket, isolantite, octal 





Construction. Place the chassis and the panel on the work bench, then 
lay out the components as shown in Fig. 3-2. Scribe, center-punch, drill 
and deburr all necessary holes, then mount all components. Completely 
wire the chassis, following schematic diagram, Fig. 3-1. After drilling out 
the holes in the panel for the front controls, tuning shafts and meter, 
mount the panel to the front of the chassis. Refer to Fig. 3-3(А) for the 
construction of coil L102, and transformers T102 and T103. АП other 
construction methods are similar to those given in Chap. 2. 

After all parts have been mounted and wired, double-check all con- 
nections to make sure that no mistakes have been made. Figures 3-3(B), 
3-4, and 3-5 show the completed transmitter. 


Building Tbe Modulator 


The modulator (Fig. 3-6) described below is novel in that it re- 
quires no separate power supply other than filament power for the tubes. 
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Fig. 3-2. Layout of parts of the General-Class station transmitter. 
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Fig. 3-4. Тор view of the General-Class station transmitter. 
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Fig. 3-5. Bottom view of Fig. 3-4. 


Plate voltage for V202 is supplied via the plate-current path of V102 in 
the transmitter. This modulator uses two tubes, and will modulate the 


transmitter with approximately 85% efficiency. 
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Parts List. The parts list for the modulator is given below. Have all 
the parts on hand before starting the construction. 


Quantity Reference Symbol 
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MODULATOR — PARTS LIST 


A201 
A202 


C201, C205 

C202, C204, 
C206 

C205 

C207 

C208 


C209 
I201 


]201 
]202 

1201 

R201 
R202 
R203 
R204 


R205 
R206 
R207, R210 
R208 
R209 
R211 
R212 
V201 
V202 
ХУ201 
ХУ202 





Description 





Aluminum chassis, 7 X 17 X 3 inches 
Aluminum panel, black ripple finish, for rack 
mounting 10 inches high X 19 inches 

wide 
Capacitor, electrolytic, 10 uf, 25 wvdc 
Capacitor, paper, 0.1 uf, 600 wvdc 


Capacitor, mica, 0.005 uf, 600 муас 

Capacitor, paper, 0.01 uf, 600 wvdc 

Capacitor, electrolytic, tubular, 50 uf, 50 
wvdc 

Capacitor, electrolytic, 8 uf, 450 wvdc 

Pilot-light assembly, with pilot light, 6.3 
volts 

Telephone jack, two contacts, normally open 

Tube socket, isolantite, four prongs 

Filter choke, 20 uh, 30 ma 

Resistor, carbon, 2 megohms, 1/2 watt 

Resistor, carbon, 2K 1/2 watt 

Resistor, carbon, 220K, 1/2 watt 

Resistor, carbon, variable (volume control) 
1 megohm, 2 watts, audio taper 

Resistor, carbon, 27K, 1/2 watt 

Resistor, carbon, 2400, 1/2 watt 

Resistor, carbon, 100K, 1/2 watt 

Resistor, carbon, 22K, 1/2 watt 

Resistor, carbon, 20K, 1 watt 

Resistor, carbon, 47 ohms, 2 watts 

Resistor, carbon, 2400K, 2 watts 

Tube, 12AT7 

Tube, 6Y6G 

Tube socket, nine-pin miniature 

Tube socket, bakelite, octal 
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Construction, Place the chassis on the work bench and lay out all parts 
as shown in Fig. 3-7 (А). Scribe, drill, and deburr all holes. Mount all 
components as required on both the chassis and panel, then mount the 
panel to the chassis. Wire the modulator, following schematic diagram, 


Х1201 





|| а 
= -- Fig. 3-7A. Layout of 
J202 xv202 хуго! modulator parts. 


1201 








Fig.3-7B. Front view of 
modulator panel. 





920! R204 


Fig. 3-6. After the wiring is complete, double-check it to make sure that 
no mistake has been made. Figures 3-7(B), 3-8, and 3-9 show the com- 
pleted modulator. 


Building The Receiver 


The receiver in Fig. 3-10(A) is a four-tube superhetrodyne with its 
own power supply. It includes a beat-frequency oscillator (bfo) for recep- 
tion of code stations. Tuning is accomplished іп the oscillator, converter, 
and antenna circuits. Since it is more selective, a superheterodyne receiver 
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Fig. 3-8. 


A General-Class station modulator, shown from the 
top view. 
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Fig. 3-9. А complete General-Class station modulator, shown from the 
bottom view. 
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XV304 1301 1302 XV303 T304 






6304 T303 XT302 C30! 





T305 ХУ505 1304 XV302 XV30I! XT30l 
Fig. 3-10B. Layout of General-Class station receiver parts. 


is generally a better type of receiver than the regenerative type. 
Parts List. The parts list for the receiver is given below. Have all 


the parts on hand before starting to construct the receiver. 


RECEIVER — PARTS LIST 








Quantity Reference Symbol Description 

1 A301 Aluminum chassis, 10 X 17 X 3 inches 

1 A302 Aluminum panel, black ripple finish, for rack 
mounting, 10 inches high Х 19 inches 
wide 

2 C301, C302 Capacitor, variable, 365 puf 

2 C305, C314 Capacitor, ceramic, 0.001 uf, 500 wvdc 

1 C304 Capacitor, variable, 50 ни 

1 С305 Capacitor, variable miniature-screw type, 
150 ppt 

3 C306, C307, Capacitor, paper, 0.1 pf, 450 wvdc 

C309 


2 C308, C310 Capacitor, paper, 0.1 uf, 250 wvdc 
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Quantity Reference Symbol Description 
2 C315,C317 Capacitor, paper, 0.01 uf, 600 wvdc 
2 C311,C312 Capacitor, mica, 250 ppf 
1 C313 Capacitor, p/o L306 
2 C316,C318 Capacitor, electrolytic, tubular, 10 uf, 25 
wvdc 
C319 Capacitor, paper, 0.25 uf, 600 wvdc 
C320 Capacitor, paper, 0.05 uf, 600 wvdc 
C321 Capacitor, electrolytic, can, dual 20 pf, 450 
wvdc 
5 E301-E305  Isolantite feed-thru insulator 
1 I301 Pilot light, 6.5 volts 
1 J201 Telephone jack, 2 contacts, normally open 
1 1301 B&W miniductor No. 3015; or 24 tufns 
of No. 20 wire on l-inch diameter form 
1 1/2 inches long 
1 1306 ВЮ Transformer, 1500-1600 kc 
1 1307 Filter choke, 20h, 20 ma 
1 L308 Filter choke, 20h, 50 ma 
1 P301 А-с line cord plug 
1 R301 Resistor, carbon, 68 ohms, 1/2 watt 
1 R302 Resistor, carbon, 27K, 1/2 watt 
1 R303 Resistor, carbon, 12K, 2 watts 
1 R304 Resistor, carbon, 82K, 1 watt 
1 R305 Resistor, variable, carbon, 5K, 2 watts 
1 R306 Resistor, carbon, 220 ohms, 1/2 watt 
2 R307,R317 Resistor, carbon, 47K, 1 watt 
1 R308 Resistor, carbon, 4700 ohms, 1/2 watt 
1 R309 Resistor, carbon, 56K, 1/2 watt 
1 R310 Resistor, carbon, 470K, 1/2 watt 
1 R311 Resistor, p/o L302 
2 R312,R315 Resistor, carbon, 220K, 1/2 watt 
2 R313,R316 Resistor, carbon, 1500 ohms, 1 watt 
1 R314 Resistor, carbon, 56K, 1 watt 
1 $301 Toggle switch, SPST, bat handle 
1 $302 Rotary switch, two sections, three positions 
1 T301 


Coil form, polystyrene, 1-inch diameter, four 
prongs 
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Quantity Reference Symbol Description 

1 T302 Coil form, polystyrene, l-inch diameter, five 
prongs 

2 T303, T304  I-f transformer, 1500-1600 kc 

1 T301 Power transformer, Stancor No. PM8407, or 
equivalent 

1 V301 Tube, 65В7Ү 

1 V302 Tube, 6567 

1 V305 Tube, 6507 

1 У304 Tube, GSN7GT 

1 V305 Tube, 5Y3G 

1 XI301 Pilot-light assembly socket 

8 ft. W301 A-c line cord 

1 XT301 Tube socket, bakelite, four prongs 

1 XT302 Tube socket, bakelite, five prongs 

5 XV301- Tube socket, bakelite, octal 

ХУ305 
1 


— Spool No. 22 DCC wire 





Construction. Place the chassis on the work bench and lay out all the 
parts as shown in Figs. 3-10(B) and 3-11. Scribe, center-punch, drill and 


Fig. 3-11. 
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c302 






L302 
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Layout of receiver parts, shown from the bottom. 


XV304 


J301 
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deburr all holes. Then mount all components as required. Drill all holes 
in the front panel for clearance of the controls, and mount the panel 
against the front of the chassis. Refer to schematic, Еір. 3-10А, and wire 
the receiver. After completion of wiring, double-check for mistakes. Con- 


T301 







14 /4TURNS 
#22 pcc 
CLOSE WOUND KA 


61/4 TURNS 
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CLOSE WOUND 





T302 







16 1/2 TURNS 
#22 DCC 


31/4 TURNS 
#22 06C 
CLOSE WOUND 


Fig, 3-12. Construction of receiver coils. 
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Fig. 3. : 
18. 3-13. Top view of the General-Class station receiver. 


== 
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Fig. 3-14. Bottom view of receiver. 


struct the coils as shown in Fig. 3-12, then place the coils in their respective 
sockets. Figures 3-13 and 3-14 show the completed receiver. 


Interconnecting Cable 


Make up an interconnecting cable to be used between the modulator 


and transmitter unit. Figure 3-15 pictures this cable schematically, and 
lists the necessary parts. 


Building The Antenna 


An antenna that gives excellent results with this station is the half- 
wave dipole shown in Fig. 3-16. This antenna has a bi-directional, horizon- 
tally transmitted wave. It is easy to load, and gives good reception. Try 
to mount the antenna as high and as clear of buildings as possible. The 
flat portion of the antenna is designed for best operation at the crystal fre- 
quencies recommended in this chapter. If you want to build your antenna 
for best operation at other crystal frequencies, use the formula: 


468 


Г = Е 
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where: L = Length of antenna in feet 
F — Frequency of operation desired in mc 


For example, if you want to operate at 7.2 mc, L — 468/7.2 — 65 feet. 


Your antenna must be 65 feet long. 
The lead-in is a coaxial-type RG-59/U cable. A coaxial cable has one 
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Fig. 3-15. Interconnecting cables for the General Class station. 


conductor inside the other. This reduces the undesired radiation, reducing 
bci (broadcast interference). 


Building Tbe Rack 


bo Ап inexpensive rack for this station (see Figs. 3-17 and 3-18) can be 
to Fd knocked down" (all parts supplied, unassembled). A rack similar 
rack ium described for the Novice Class station also can be used, but the 
the co; se Figs. 3-16 and 3-17 gives a more professional appearance to 
mpleted station. 
Quis лга the transmitrer, modulator, and receiver in the rack, 
Then лен сті cable between the transmitter and modulator. 
the receiver : antenna leads to the terminals on the transmitter and to 
of antenna input terminal. Use a crystal microphone and a pair 
Crystal earphones (headset). 


Final Tests And Operation 


Bef ; | 
ore operation, the receiver will have to be aligned: all the tun- 


able coils : à 
and trimmer capacitors must be adjusted properly. This should 
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TRANSMITTER 


Fig. 3-16. А half-wave dipole antenna. 


TRANSMITTER 


MODULATOR 


RECEIVER 


Fig. 3-17. Front view of the completed General-Class station. 


be done at the local radio store. The fee will be nominal, and the receiver 
will gain maximum operating efficiency. Have the i-f transformers T303 
and T304 aligned at 1500 kc, and the oscillator range C305 set so that 
5500 and 5800 kc fall at the center of the tuning dial. 

Receiver-Tuning Instructions. Plug the crystal earphones into the 
phone jack J301, turn the on-off switch S301 to the on position, and turn 
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the volume control R305 to its mid-position. Turn the variable oscillator 
capacitor C304 slowly until a phone signal is heard. Then turn the bfo 
switch 5302 to the on position. A-whistle or beat note should begin. If 
not, turn the adjustment screw of L302 until a whistle is heard. Turn the 
adjustment screw only until the whistle changes to a pleasant tone. You 
will now be able to receive c-w (but not phone) stations properly. 

To receive phone stations, turn the bfo switch to the off position. 
(Phone stations will be jammed by the local bfo signal if it is left in che on 
position.) Turning the variable oscillator capacitor C304 will permit tun- 
ing over the entire band. Tune the variable capacitor C302 for a maximum 


TRANSMITTER 


MODULATOR 


RECEIVER 
Fig. 3-18. Bac k 
view of the com- 
pleted General- 
Class station. 





m i: some interference or noise is encountered, turn the variable an- 
Ми C301 until the interference is eliminated ог minimized. 
ш Me: the receiver controls until you become thoroughly fa- 
off — fil — о баг the bfo switch S302 has three positions: 
fil position is oe ео | is used during phone transmissions. The 
maintaining power dm een: the receiver-signal circuits, while still 
is used during c-w М e fi ments of the receiver tubes. The on position 
during c-w transmissi аиа Listening to yourself in the earphones 
Prelimi ons will help improve your sending. 
imi ND Transmitter Tuning Instruction. Following are some pre- 
adjustments. 
l. Check that the transmitter on-off switch S102 is in the off posi- 


tio, 8 
п, and that the рћопе-слу switch 5101 is in the слу position. 
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2. Slide the taps on the bleeder resistor R105 as follows: 

a. Move the tap having the wire connected to the screen of the 
oscillator tube (pin 4 of V101) to about the middle of the 
resistor, and tighten. 

b. Move the other tap on the bleeder resistor midway between 
the top of the bleeder and the first tap, and tighten. 

3. Check that all tubes and coils are in their respective sockets and 
that the c-w crystal CR102 is in its socket. 

4. Check that the interconnecting cable and antenna leads are con- 
nected, 

5. Plug the a-c line cord plug P101 into the wall receptacle. 

6. Remove the 807 tube V102 from its socket, and connect the code 
key in its telephone jack J101. 

7. Place a 2-watt neon bulb on top of the oscillator coil L102, mak- 
ing sure that it does not short any turns of the coil. 


Code (C-W) Tuning Instructions. 


1. Turn the a-c power switch 5102 and the hv switch $103 to their 
оп positions. 

2. Depress the code key and turn the oscillator tuning capacitor 
C103 until the neon bulb lights. Turn the capacitor to the point just below 
maximum brilliance. Release the code key. 

3. Turn the transmitter hv switch $103 off. WARNING: Do Not 
Proceed Until The HV Pilot Light Goes Off. 

4. Replace the 807 tube V102 in its socket. Remove the 2-watt 
neon bulb, and the antenna coil J103. 

5. Turn the hv switch 5103 on. 


6. Watching the meter M101, depress the code key briefly. The 
meter reading will probably jump to approximately 180 milliamperes. 
This meter reading shows the amount of current going to the plate of 
У102; 180 milliamperes, is excessive. Therefore, do not hold the key 
down for more than a moment. 

7. Depress the code key, watch meter M101, and quickly turn the 
variable amplifier capacitor C107 until the meter reading drops sharply to 
approximately 25 milliamperes. The point at which the tuning capacitor 
produces the greatest dip in the meter reading indicates resonance. At 
this point, the code key can be held down for longer periods. Now, release 
the code key. 

8. Turn the hv switch S103 off, and wait until the bv pilot light 
1102 goes out. Replace the antenna coil L106 in its socket. 
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9. Turn the hv switch on again, and depress the code key. | 

10. The meter may indicate the same value as before, or higher. 
Retune the variable amplifier capacitor C107 until the meter reading is 
again as low as possible. 

11, Tune the variable antenna capacitor C110 until the meter read- 
ing starts to increase, Keep turning C110 until the meter reading reaches 
a maximum, then stop. Now retune the variable amplifier capacitor C107 
until the meter reading dips again. Retune the variable antenna capacitor 
C110 for maximum reading, and again retune the variable amplifier capaci- 
tor C107 for minimum reading. Repeat these procedures as often as neces- 
sary until the greatest maximum for the antenna tuning and lowest mini- 
mum for the amplifier tuning is obtained. 

12. The final plate current should be approximately 100 to 125 
milliamperes. Do not hold the code key down indefinitely after this value 
is reached. In addition, remember that this tuning procedure results in a 
carrier being transmitted. Therefore, check your frequency to be sure you 
are not interfering with another station, and periodically sign your call. 

13. The taps on the bleeder resistor should now be set for the fol- 
lowing values, with the aid of a d-c voltmeter. 

а. Plate voltage for the oscillator should be 300 volts. 
b. Screen voltage for the oscillator should be 175 volts. 
station is now ready for c-w operation. . 
Phone (Voice Operation) Tuning Instructions. After tuning for cw 
Operation, you may proceed with phone tuning. 

1. Insert the phone crystal CR101, 

2. Turn the phone-c-w switch S101 to the phone position, and con- 
nect the microphone to the telephone jack 7201 оп the modulator. | 

5. Turn the a-c power switch 5102 to the on position; the pilot light 
1201 on the modulator panel should light. : 

_ 4& Turn the hv switch 5103 on; the meter on the transmitter will 
ise to approximately 60 milliamperes. The code key has no effect when 
Operating on phone, 

. 5. Retune the variable oscillator capacitor C103 until the meter rises 
Just below its maximum; then retune the variable amplifier capacitor C107 
for minimum plate current and the antenna variable capacitor C110 for 
maximum plate current, 

6. Turn the modulator gain control R204 clockwise from fully 
counterclockwise Position while speaking into the microphone. Watch 

the transmitter meter, When you advance the modulator gain control to 


The 
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the point where the meter starts to flick slightly on speech, stop turning 
the gain control. 

The transmitter has now been tuned on both c-w and phone. Always 
remember to retune the transmitter for maximum efficiency when chang- 
ing from phone to c-w operation, or vice versa. 


Operating Tbe Station 


Turn on the receiver and apply power to the transmitter filaments. 
Tune your receiver slowly across the band until you hear a CQ. Wait until 
the station call is finished, and then answer. Calling should be done in the 
manner described in Chap. б. If your call is answered, call back, first giv- 
ing a report on signal strength. The transmission that follows will depend 
on you. Try to learn a little about the person you are talking to: his hob- 
bies, family, geographical location, amateur station, etc. If you do not hear 
а CQ, try calling CQ yourself. In any case, always have your transmitter 
ready for instant operation while listening. 


Chapter 4: EQUIPMENT CHARACTERISTICS 


; rac- 

This chapter gives brief descriptions of the more клин 
teristics and controls of receivers, transmitters, antennas, апа t nuce апа 
sories. These descriptions are included so that you p ма оше 
compare the commerically available equipment. Chapter 5 ees described 
commercially available equipment in terms of the characteristics 
in this chapter. | : 

п. а йт described below apply equally to equipment Бш 
from "scratch", built from а kit, or purchased completely built. 


Receiver Characteristics 


Antenna Input and Tuning Circuits. The amount of d d: 
which is transferred from the receiving antenna to the receiver 15 cep id 
ent upon the antenna's input circuit. A receiver containing a variable-inp f 
matching system will, of course, work in conjunction with many uat 
antenna transmission lines. А good matching-system range is from : 
to 10000. In addition, a receiver which also contains a means for tuning 
the antenna input circuit will provide the maximum possible signal trans- 
fer to the receiver-input amplifier section. A variable trimmer capacitor 
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in the antenna-tuning circuit is turned until a meter indicates maximum. 


This feature is very helpful when receiving weak signals. The control is 
identified in Fig. 4-1 as ANT TUNE. 


AVC (Automatic Volume Control) causes the receiver sensitivity to 
vary in accordance with variations in the signal strength of the received 
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Fig. 4-1. Technical Materiel Corp., Receiver Model GPR-90. 


signal, providing a more nearly constant output signal from the receiver. 
Most broadcast receivers incorporate this feature, and the listener has no 
choice but to utilize it. However, ham receivers incorporating avc usually 
provide a switch to control its usage. Some ham receivers permit avc use 
only on voice reception; others permit its use on code reception as well. 
While there are advantages to having avc, its cost may not justify it. Most 
hams have receivers which permit avc on voice reception only. Figure 4-2 
shows a selector switch MAN-AVC-BFO allowing avc on voice only. 
Bandspread. All receivers have at least one dial for tuning. The dial 
is marked with numbers which usually indicate the frequency of the signal 
being received. Normal design is based on the fact that the whole fre- 
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quency coverage of the receiver should not take an excessive number of 
turns of the tuning dial. For example, you wouldn't want to turn the dial 
100 times around to tune from one end of a ham band to the other. The 
more separation on the between frequencies, the more turning needed. 
Тһе consequent crowding may cause two signals of slightly different fre- 
quencies to be received at essentially the same location on the dial, resulting 
in interference. To overcome this, the better receivers include a bandspread 
dial to be used in conjunction with the main tuning dial. Bandspread tun- 
ing allows spreading apart small areas on the main tuning dial, separating 
stations which are close together. The bandspread is accomplished by a 
vatiable capacitor connected in parallel (ganged) with the main tuning 
capacitor. 

The bandspread dial is usually calibrated for the ham bands and/or 
With arbitrary dial divisions, such as from 0 to 100, 0 to 1000, etc. The 
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CALIBRATOR MAN-AVC- 
ON-OFF SWITCH BFO SWITCH 


Fig. 4-2. Hammarlund, Receiver Model HQ-150. 


best bandspread circuit incorporates both mechanical and electrical com- 
A ты Usually the greater the number of dial divisions the better. In 
addition, the more mechanical knob rotations for complete dial rotation, 
the better. 
- ЕВ ыы feature is a dial light for each dial. These lights illumi- 
€ dials, permitting easier readings. Fi -li BAND- 
SPREAD knob and its dial. ь E 41 illustrates the 
The BFO (Beat F requency Oscillator) is an internal oscillator that 


mak í ; A 
еѕ code reception Possible. In addition to an on-off switch (BFO-OFF, 
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Fig. 4-1), this oscillator has a variable frequency control on the front panel 
(BFO-PITCH, Fig. 4-1), which is turned until a pleasing tone is obtained 
in the received code signal. The bfo control can also be used to help reduce 
interference by turning the control until the interfering station is shifted 
into the dead zone so that the desired signal may be received clearly. А 
Мо pitch-conttol variation from 0 to 20,000 cycles is best. 

Cabinet, Тһе receiver housing, or cabinet, should be both functional 
and aesthetic. If the receiver is to be placed by itself on a desk, it should 
be completely enclosed; if it is to be placed in a rack with other compon- 
ents, the chassis need not be completely enclosed. It should, in any case, 
look pleasing and blend with the other components. 

Crystal Calibrator. A crystal calibrator provides for checking the 
accuracy of the receiver dial markings so the frequency of the received 
station can be correctly known. In addition, the calibrated receiver can 
be used to check the accuracy of the transmitter frequency. This crystal 
calibrator circuit meets the FCC requirement (Rule 12.135) in regard to 
Proper frequency checks of the transmitter. It is made operative by an 
ON-OFF switch (CALIBRATOR ON-OFF, Fig. 4-2). 

The crystal calibrator is not essential in a receiver, since it can be pur- 
chased separately or built as a separate unit. In addition, measurements of 
transmitter frequencies can be performed by frequency meters. However, 
either a crystal calibrator or frequency meter is a necessity for compliance 
with FCC regulations. 

Cost. The cost of a receiver, in all probability, will be the prime factor 
in its purchase. In general, the more you spend the more features you 
obtain. However, you should weigh the cost of any added features against 
their usefulness. For example, if you intend to use the receiver only for 
ham work, why buy a receiver which also gives you broadcast stations? 

Rule 12.192 of the FCC regulations specifies CONELRAD monitor- 
ing requirements. If you have no other home receiver available for this 
Monitoring, you might decide that your communications receiver should 
have broadcast station reception also, Only you can make this decision. 

Earphone Jack. Most ham receivers include an earphone (headset) 
jack. Plugging a set of earphones into this jack automatically diverts the 
sound from the loudspeaker to the earphones. This feature is desirable 
when listening to weak signals or when you don't want to disturb others. 
Figure 4-1 illustrates a PHONES jack. 

Every receiver is designed for a specific type of earphones, usually 
either high- or low-impedance types. Earphones with a high impedance 
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are those of 10,000 ohms or higher (usually 20,000 ohms). Earphones 
with a Још impedance are those of approximately 500 ohms. For best ге- 
sults, it is extremely important that the correct type of earphones be used 
with your receiver. 

Filters. A crystal filter permits sharpening the received signal to eli- 
minate interference. A phasing control (trimmer capacitor, XTAL PHASE, 
Fig. 4-1) in conjunction with a bandswitch which yields various band- 
widths of selectivity (RF SELECTIVITY) is the best means for controlling 
the filter stage. 

A T-notch filter (tuned circuit) is an alternate method of eliminating 
interference. The interference of another station is eliminated by shifting 
its carrier into a notch. Effectively, the desired signal is received without 
the interference. This type filter has an extremely high Q and is better 
than the crystal type. 

Frequency Range. Frequency coverage (range) is determined by 
resonant tank circuits, the variable element usually being the tuning capaci- 
tor. Since it is possible for only one tank to tune efficiently through a 
small frequency band, wide frequency coverage is accomplished by several 
bands. A bandswitch selects a combination of tank coil and variable tuning 
capacitor to give a frequency coverage that is appropriately marked on the 
tuning dial. The various dial markings, therefore, correspond to the band 
selected by the bandswitch (RANGE SELECTOR, Fig. 4-1). If the receiver 

is for ham use only, the bands would so be chosen. On the other hand, if 
the receiver provides full coverage between specified frequencies, the band- 
switching would be continuous and the ham bands would fall in their 
Proper location. The number of bands is, of course, dependent upon the 
frequency range of the receiver. Obviously, the more bands specified, the 
higher the cost. Determine before buying if you really intend to receive 
broadcast stations, police stations, etc. 
f 5 discussed previously, the amateur station must include provision 
or CONELRAD frequency monitoring. 
© Қыта. is а measure of the time required by the receiver 
quired dnd. ized Operating condition, Effectively, this is the time re- 
ТИЙЕ үші ілін pes 15 turned on until it will not be necessary to ге- 
drift. The mnes imc ЕСКЕ), se, compans = for frequency 
ance of retuning, UE ше faster you can operate without the annoy- 
(drift) time emplo : y a receiver that requires very small warm-up 
vices. Although a ii ај = в nhan and dee 
ver that requires a long warm-up time is very an- 
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noying to operate, equate fast warm-up time with the additional amount 
of money you may have to' spend for extra circuits. 


Gain (R-F) Control (potentiometer) is used to vary the gain of the 
preselector and/or mixer stage in the receiver. It is used primarily for code 
work when the avc is turned off. By varying this control the maximum 
sensitivity of the receiver can be realized. This helps a weak signal to be 
received, and prevents a strong signal from overloading the receiver. Ву 
tuning this control in conjunction with the a-f control, noise can be re- 
duced. This r-f control is identified in Fig. 4-1 as R-F GAIN. 


The loudspeaker can be either part of, or separate from, the receiver. 
The quality of sound heard is a function of the physical size of the speaker: 
the larger the loudspeaker the better the sound quality, and the greater the 
amount of bass transmitted. Since few receivers have space for a loud- 
speaker larger than 5 inches in diameter, many provide connections for an 
external speaker which can be purchased separately. The receiver manufac- 
turer usually specifies the size and power capability of the loudspeaker re- 
quired. Figure 4-3 shows a receiver with a separate matching loudspeaker. 

Noise Limiter. Noise signals entering the receiver can be reduced by 
а noise limiter, although not all kinds of noise can be reduced equally well. 
There are various types of noise-limiter circuits. 


1. Impulse noise limiter — makes the receiver inoperative during 
high-amplitude, short-duration noise pulses. 

2. Audio limiter — reduces noise for code reception and helps 
maintain constant output during fading. 

3. 


1- noise limiter — noise pulses are made to decrease the gain of 


an i- stage momentarily, thus silencing the receiver during the duration of 
the noise pulses. 


4. Second-detector noise limiter — biased so that any noise above a 
certain level will be cut off. 

The noise limiter is usually operated by an on-off toggle switch. The 
disadvantage of the noise limiter is that it reduces the quality and strength 


of the desired signal. The noise-limiter switch is identified in Fig. 4-1 as 
LIMITER-OFF. 


Тре Power Supply can be either an integral part of the receiver or 
Separate. Some receivers also require a separate power supply, which is 
usually designed to be used with other components, such as the transmitter. 
А separate power supply allows a smaller basic receiver. However, the 
integral power supply is considered by most amateurs as the best type 
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allows all stages, except one with a burnt-out filament, to operate normally; 
ie, if the Мо tube burns out the remainder of the receiver will still operate. 
This also aids in finding the burnt-out tubes, since all other tubes will be 
lit (hot). 

The transformerless-type of power supply limits the tubes to series- 
filament connections and is limited in the voltages provided to the differ- 
ent stages. However, such power supplies are found in the least expensive 
IeCeivers. 

Modes of Reception. 'There are four modes of reception: 
1. AM (amplitude modulation) — permits reception of a-m voice 
(phone) stations. Most receivers include this feature. 

2. SSB (single sideband) — allows utilization of one sideband of a 
carrier, and is excellent for the elimination of interference. If the desired 
station has interference, select one of its sidebands and the interfering 
station may vanish. 


5. FM (frequency modulation) — permits reception of f-m voice 
(phone) stations. 


4. CW (continuous wave, or code) — for a receiver to receive code, 
it must incorporate a beat frequency oscillator. 


Тһе mode of operation is usually selected by a selector switch. Figure 
4-3 shows a selector switch such as CW-AGC-SSP-SSB. 

5 Meter. This meter indicates, in S units, the strength of the signal 
being received. It is usually numbered from zero to 9, with 6-db intervals 
between numbers. Above the numeral 9, the units are marked db's. If a 
signal made the meter needle point to the G-db unit after the numeral 9, 
it would be read as 6 db over 59. All S meter readings are incorrect unless 
the r-f control is set at maximum (the S meter is usually illuminated only 
when the r-f gain control is turned completely clockwise). 

The meter is a necessity for accurate comparisons of received signals. 
The meter is identified in Fig. 4-2 as CARRIER LEVEL. 

Audio Selectivity is a means of altering the audio frequencies received 
in the loudspeaker. The changes that result from altering the audio band- 
pass serve to eliminate or reduce interference. This circuit is usually con- 
trolled by a bandswitch or variable control by which the required selectivity 
is selected. 'The AUDIO SELECTOR and AUDIO SPREAD, Fig. 4-1, show thesc 
controls. 

Send-Receive Switch. Most ham receivers include a send-reccive 
Switch. When placed in the receive position, the receiver performs all its 
functions. When placed in the send position, filament power is maintained 
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on all tubes but the receiver is made otherwise inoperative. This switch is 
necessary to avoid creating a pick-up of your own signals by your own 
receiver. See SEND-REC іп Fig. 4-1. Maintaining power to the tube fila- 
ments allows instantaneous switchover to full receiver capability when 
desired. 

Other receivers, however, have two terminals at the rear which can 
be connected to a transmit-receive relay so that the receiver becomes inop- 
erative when the relay is in the transmit position and operative when the 
relay is in the receive position. 

One of these two setups is a must. 

Size. The size of the receiver may or may not be important to you. 
If the receiver will be placed on a desk, it not only must fit, but also there 
should be ample room left over for operating, writing, etc. If the receiver 
is to be placed in a rack, it should come with the correct size panel for 
rack mounting. 

Sensitivity 15 a measure of the receiver's reception of weak signals. 
There are many ways of expressing sensitivity, but it is usually defined as 
the strength of the signal which must be applied to the terminals of a re- 
ceiver in order to produce a fixed amount of audio power output. It is 
actually a measurement of the amplitude or gain of the receiver. The more 
sensitive the receiver, the more stations will be heard. 

Good average receivers have from 1 microvolt-per-meter to 5 micro- 
volts-per-meter sensitivity (the lower the better). This expression relates 
to the strength of the received signal (in microvolts) on a meter-long 
antenna — and it presupposes a knowledge of the antenna used. 

Receiver sensitivity may also be expressed in dbm or dbmv. In these 
two case the received signal strength is compared to a reference (usually 
1 milliwatt or 1 millivolt, respectively), resulting іп an absolute db num- 
ber. A good average receiver has a sensitivity of —100 dbm. Note that 
the antenna does not enter into this rating system. 

Tone Control. 'There are two main kinds of tone controls; each varies 
the audio frequencies that your ear receives. One method utilizes a switch- 
ing device, the other a variable control. A variable control can vary the 
audio range more finely than can a switching device. In either case a 
change of tone is utilized to make the received signal easier or more pleas- 
ant to listen to. This is a luxury feature, not essential to the operation of 
the receiver. 

Number of Tubes. Most desired features (such as bfo, noise limiting, 
Bood sensitivity, etc), require additional stages which employ tubes. 
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Therefore, a good rule of thumb to remember is that the more tubes a 
receiver has the better it is. Of course, the more tubes the higher the cost. 
Most good receivers have at least опе preselector stage. This stage provides 


added selectivity, added gain, better signal-to-noise reception, and reduces 
images. 


Mobile Receivers 


Mobile receivers are identical in operation to fixed-station receivers 
except that they are designed to operate in vehicles or boats, and some- 
times from dry-cell battery packs. While all the regular receiver charac- 
teristics apply to mobile receivers, certain features should be considered in 
terms of mobility. 

Antenna. Mobile receiver antennas are usually the same as those used 
for the mobile transmission. A changeover relay switches the common 
antenna to either the receiver or transmitter (discussed later in this chap- 
ter under Mobile Transmitters.) 

Power Supply. A mobile receiver should have a potver supply that 
can operate on different voltages, including 115 volts ac, to allow the re- 
Ceiver to be moved at will to other operating positions. The important 
thing, however, is that the power supply be able to operate from the car or 
marine engine battery system — a 6- or 12-volt power supply input is 
usually required. Many mobile receivers are designed for dc only, to allow 
operation from an automobile battery or special automobile generator. 

The Size and Weight of the mobile receiver is important from the 
standpoint of its location and portability. For example, it might be placed 


Fig. 4-4. A complete 
mobile ham station, 
mounted under a dash- 
board. Gonset Mobile 
Station. 
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in the dash-board of a car or it might be carried in a pack on a hike up a 
mountain. Figure 4-Á illustrates a complete ham station mounted under 
the dashboard of a car. 


Transmitter Characteristics 


Тре Antenna Matching Section is that part of the transmitter which 
matches the output of the transmitter to the transmission line. А matching 
section that can compensate for a large mismatch is desirable. Also, one 
that can match to the greatest variety of impedances is advantageous. If 
the matching section of the transmitter can not do the maching job prop- 
erly, much energy will be wasted and harmonics and some types of inter- 
ference will be increased. Matching is often accomplished by a bandswitch 
and/or a variable inductor or capacitor which is controlled from the front 
panel. 

Cabinet, We have already mentioned that the housing should be both 
functional and aesthetic. You must choose a cabinet of suitable size and 
type for your station and the table or rack that will hold it. 

Cost. As discussed previously, the cost of the transmitter will prob- 
ably be а prime factor effecting your purchase choice. In general, the more 
you can afford to spend the better the transmitter you can obtain. How- 
ever, since a transmitter with every available feature would be extremely 
expensive, select one with only the features that interest you. 

Frequency Control. A vfo (variable frequency oscillator) permits 
operation through the entire frequency range of the transmitter by turning 
a frequency tuning control. (Main tuning knob FREQUENCY, Fig. 4-5). 





Fig. 4-5. А good transmitter, Hallicrafters Model HT-32. 
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However, the variable frequency oscillator should be a very stable device 
since any oscillator drift will cause the transmitter to shift frequency. 

А crystal-controlled oscillator is one whose frequency is controlled by 
а quartz crystal, and is extremely accurate. To change the transmitter 
frequency of a crystal-controlled oscillator, the crystal must be replaced or 
a choice of crystals must be available under bandswitch control Every 
crystal is marked with its frequency and temperature characteristics (the 
frequency of the crystal is dependent upon its temperature). 

The crystal-controlled oscillator is a much more accurate frequency 
device than a vfo; however, the crystals must be changed or switched every 
time you desire to change frequency. If you prefer the vfo, make sure 
that it is very stable. Better yet, consider building a transmitter offering a 
choice of either vfo or crystal control. 

Frequency Range. Тһе transmitter frequency range is usually changed 
by changing plug-in coils. Some transmitters provide bandswitching to 
accomplish this more easily. А bandswitch is shown in Fig. 4-5, identified 
25 BAND SELECTOR. 

Frequency Stability indicates the stability of the transmitter oscillator 
frequency. Regardless of whether the oscillator is crystal-controlled or 
vfo, it is absolutely essential that the oscillator be stable. For that reason 
transmitter oscillations are often enclosed in special temperature-compen- 
Sating housings, or ovens, and utilize special temperature-compensated 
components in their construction. Figure 4-6 shows a transmitter which 
has two front panel lights (INTER OVEN and OUTER OVEN) to indicate 
when the ovens are lit. 

Keying System. For code (c-w) operation, it is necessary to key one 
or more stages of the transmitter. Several methods are employed, the two 
‘most common are cathode blocked and grid blocked. Grid-blocked keying 
is usually better, because the recovery time of the keyed stage can be con- 
trolled so that the person being worked can be heard between keying 
pulses. This is advantageous for break-in operation. In addition, with 
gtid-blocked keying, there are practically no keying clicks. A key jack is 
Provided for this purpose (KEY, Figure 4-5). 

Modulator Input. The speech section of the modulator is usually de- 
Signed for a particular type of microphone (carbon, crystal, etc). A 
modulator which can handle any kind of microphone is, of course, an ad- 
vantage. However, it is usual to have only a single microphone and you 
may not want to pay for unnecessary versatility. The modulator input to 
the transmitter in Fig. 4-5 is identified as MIKE. Be sure that the micro- 
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INNER OVEN LIGHT INDICATOR OUTER OVEN LIGHT INDICATOR 


Fig. 4-6. An elabor- 
L EN ate transmitter, with 
| За и 5 front panel meters to 
assist in tuning and 


AM 
ix 
| | OVERLOAD RESET SWITCH monitoring the cur- 
эг Ll —— с rent in various cir- 
= i cuits. Technical Ma- 
u teriel Corp, Model 
GPT-750. 





phone impedance matches the modulator input circuit. 


Modes of Operation. It is essential that you determine what mode of 
Operation interests you — am, fm, cw, ssb, etc. Remember that every 
additional mode costs more money. If you are primarily interested in c-w 
operation do you want to pay for voice provisions? This is something only 
you can decide. The transmitter shown in Fig. 4-5 can operate on either 
code or voice. The switch is identified as FUNCTION. 


Overload Protection is very important and should always be provided. 
If a component breaks down will the power transformer burn up or will 
a fuse blow first? Any kind of overloading malfunction should immedi- 
ately and automatically shut off the equipment. Figure 4-6 shows an OVER- 
LOAD switch. Most transmitters have a fuse in back, while some receivers 
have line fuses in the line plug. If the transmitter has no line fuse, replace 
its line plug with a fused line plug. 


Power Input is che amount of power to the input of the final amplifier- 
Stage plate circuit.* The higher the power input to the final amplifier, the 
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Breater the output to the antenna. Thus, power input is a measure of the 
strength of the transmitter. Most transmitters incorporate a front-panel 
meter to assist in tuning as well as to monitor the current in various cir- 
cuits. Figure 4-6 shows a transmitter with a variety of meters and switches 
for these purposes. 

Size. Transmitter size may or may not be important to you. Whether 
it is to be placed оп a desk or rack mounted, be sure it fits. Figures 4-5 
and 4-6 illustrate two common sizes. 

ТИІ Suppression. А transmission which is properly designed emits 
low amounts of radiation outside its carrier frequency. However, broad- 
cast radios, and especially television sets, tend to pick up ham stations and 
thereby cause complaints of bci (broadcast interference) and tvi (televi- 
sion interference). Transmitter manufacturers are therefore taking ex- 
чете precautions to minimize all unwanted radiations and are designing 
modern ham sets as tvi-suppressed. This feature is a must for all city and 
suburban hams. The equipment manufacturer will indicate if his trans- 
mitter is tvi-suppressed in workmanship and design. NOTE: You cannot 
expect any amount of tvi suppression to prevent interference witb televi- 


Sion sets in extremely close proximity to your bam transmitter or its 
antenna. 


Transceivers 


À transceiver is a transmitter, a receiver, and usually a power supply 
Packaged in a single cabinet, and utilizing the same tubes and circuits, 
making a small and light-weight unit. Thus, transceivers are used almost 
exclusively for portable operation, ie. the Т). S. Signal Corp. Walkie- 
Talkie. Transceivers are recommended for use only for experimental or 
portable opération at low power, at frequencies above 144 mc. 

A simple transceiver with a crystal-controlled transmitter final input 
of 5 watts and a double-conversion superhet receiver costs about $90; a 
more complex transceiver costs up to $1000. 


Mobile Transmitters 


Mobile transmitters are identical in operation to fixed-station trans- 
mitters except that they are designed to operate in vehicles or boats or 
from dry-cell battery packs. While all the usual transmitter characteristics 
apply to mobile transmitters, certain features should be considered in terms 
of mobility. These characteristics are discussed below. 
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Тре Antenna Tuning System is used to match the transmitter output 
to the antenna. This is usually accomplished by one of the following 
methods: 

l. Using the antenna tuning system in the transmitter. 

2. Changing loading coils on the antenna itself. 

3. Having a variable loading device in the car trunk. This device is 
operated from the normal operating position (usually the driver's seat) by 
means of a small motor assembly connected to it. Although пос usually 
sold as part of the mobile transmitter, this arrangement is the best. 

The Control System is usually a small box containing all the necessary 
controls for the operation of the receiver and transmitter. In a mobile in- 
stallation the transmitter and power units are usually placed in the trunk 
compartment and all leads for their control are run to the control unit, 
usually mounted on or adjacent to the dashboard of the car. 

The Power Supply for the mobile transmitter should be operable 
from various voltage sources, especially a 6- or 12-volt battery, and includ- 
ing 117 volts ac. This will permit operation from a variety of locations. 
If a receiver-transmitter combination is employed, the power supply is 
usually designed to supply power to both the receiver and transmitter. 

Size, The size and weight of the transmitter is important from the 
standpoint of its location and its portability. Figure 4-7 illustrates a com- 
plete portable ham station, notable for its compactness. This particular 
set is very commonly used by RACES for Civilian Defense. 


Antenna Characteristics 


This section discusses the characteristics of whip-antenna assemblies 
and short-radiator-type arrays. A common long-wire-type antenna, utiliz- 
ing a No. 12 copper wire, is described fully in Chap. 

Whip (vertical) antennas are used primarily for mobile operation 
between 1.8 mc and 30 mc. Due to mechanical problems, these antennas 
are usually 1/4 wavelength long. Short-radiator-type arrays are used pri- 
marily above 30 mc where the physical length of a full wavelength is 
relatively small. 

Cost. Be very careful cutting costs in your antenna installation; do 
not overlook its importance. Just as a good antenna can work wonders 
with a low-powered station, you can spend a fortune on the station itself 
and still not get even decent results if you use a poor antenna. 
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Тһе Guy Wires аге connected at various points оп the antenna mast 
to support or steady it. The antenna system itself may or may not require 
Buy wire supports. If an antenna is put up securely, with a sufficiently 
large supporting mast, it may not be necessary to have any guy wires. 
(Calvanized or phosphor-bronze guy wires are better than aluminum ones 
and should be specified). The size (thickness) of the guy wires depends 
upon the height of the antenna mast. For masts up to 45-feet long, a INo. 
12 stranded wire is recommended. 

If used, guy wires should be broken up into unequal lengths by in- 
sulators to avoid mechanical resonance effects. When operating on fre- 
quencies below 30 mc, it is recommended that no guy wire segment be 
longer than 20 feet. 

Loading Coils help in matching the antenna to the transmission line, 
and are usually sold as an integral part of the antenna system. The coils 
are usually preset at the factory so that the antenna will operate at a 
specific frequency in the band the antenna was designed for. 

Mast. Although trees, a pair of building cornices, etc, may be used, 
a mast is often required where it is desired to elevate the antenna above 
some desired location. Small masts are usually no problem, but check 
local government or FCC rules and regulations before erecting a large one. 
(See Rule 12.60 of FCC regulations). 

Material. Antenna elements are usually made of aluminum alloy be- 
cause it is lightweight, a good conductor and does not corrode. However, 
antenna elements, as well as the supporting framework, should all be of a 
heavy gage aluminum. All nuts and bolts should be of stainless steel. 

Polarization. Horizontal or vertical polarization indicates whether 
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the transmitted signal will be vertically polarized or horizontally polarized. 
The polarization of a straight-wire antenna is its position with respect to 
earth. In other words, a vertical wire transmits vertically polarized waves 
and a horizontal wire transmits horizontally polarized waves. Vertical 
polarization is better than horizontal polarization because of the low 
angle of radiation. However, most noise is vertically polarized, therefore 
the majority of hams use horizontally polarized antennas. 

Power Gain is expressed in db and is always given with reference to 
a simple half-wave dipole.* A 6-db power gain means that the antenna 
will radiate an output equal to four times that of a half-wave dipole. 

The Power-Handling Capability is the amount of power the antenna 
is designed to handle safely. This is determined by the size of the antenna 
elements. The antenna system must be capable of handling the maximum 
amount of power which can be transferred from the transmitter. 

Pretuning. А pretuned antenna is опе that requires no changes or 
alterations, when received from the factory, in order for it to operate at 
the rated frequency. If another operating frequency is desired, alterations 
will of course have to be made. The antenna alterations are simple to 
make, and appropriate instructions are usually provided with the initial 
shipment. 

Radiation Pattern. Тһе radiation pattern refers to the directivity of 
the electromagnetic wave radiated from the antenna. А radiation-pattern 
Braph shows the various outputs of the radiated signal throughout the 
360° of azimuth, From this pattern you can determine how much of the 
radiated energy is going in the direction desired. A rotary-type antenna 
is one which can be rotated by hand or by a motor mounted on it. This 
allows continuous change of antenna direction, depending on the direction 
desired. An indicator similar to that shown in Fig. 4-8 usually is placed in 
the ham station to control and identify antenna direction. 

Space Requirements. Тһе antenna and required mast or tower must 
have a certain amount of free space for proper operation. Select an antenna 
which will fit into the space available. Remember, however, that the an- 
tenna should be placed.in a position as high and as unobstructed as pos- 
sible. Any objects, such as buildings, trees, hills, etc, will interfere with the 
antenna's radiation pattern. : 

Towers serve the same function as do masts — elevating the antenna 
system. However, they аге usually structurally capable of supporting 


* See J. Berens Getting Started in Amateur Radio New ‘York 1957 (John Е. Rider 
Publisher, Inc.) 
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Fig. 4-8. А typical antenna rotator and 
antenna direction indicator. E. F. John- 
son Rotomatic Rotator. 





themselves without guy wires. Be careful that the height of the tower does 
not violate local government or FCC rules and regulations. Figure 4-9 
illustrates a fairly elaborate tower installation. 

Transmission-Line Feed. 'Yhere are several methods of feeding an 
antenna system. (The one recommended by the manufacturer should be 






Fig. 4-9. A fairly elaborate an- 
tenna tower. U.H.F. Resonator 
Co. 32-Element Beam. 


followed, since the proper method is determined by the antenna system 
employed. In special cases a different method сап be employed, but in- 
vestigate thoroughly before attempting any change. 

The impedance of the transmission line will be specified for proper 
matching of the antenna. This recommendation should be followed so 
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that the antenna will be able to receive a maximum transfer of energy 
without mismatch and resulting standing waves. 

For example, if the antenna impedance is 200 ohms and a transmis- 
sion line with a 400-ohm impedance is used, a mismatch of 2 to 1 will 
occur, and only one-half the maximum transmitter power will reach the 
antenna — the other half will be lost as standing waves on the transmission 
line. 

Weight. The weight of an antenna array will determine the kind of 
supporting structure required. Naturally, a light array will be the easiest 
to support. 


Tbe Antenna Rotator 


The radio amateur faces the problem of transmitting and receiving 
signals going to and coming from many parts of the world. Since almost 
every antenna has directional qualities, it is obvious that it cannot give 
optimum performance to signals in all directions. Thus, the radio amateur 
needs some way of rotating his antenna so that, at will, he can make it 
face in any direction he desires. The device that makes this possible is 
the antenna rotator. 

Almost all antenna rotators consist basically of two parts: a motor 
and supporting mast for the antenna array, and an indicator that is located 
in the radio shack. The rotator should be able to withstand the weight of 
the antenna array during conditions of high winds and ice. It should 
have good locking action so that once it is pointed in one direction, it 
will be positively locked and will not turn with the wind. The indicator 
unit is set up so that it indicates the direction of antenna orientation. A 
control at the indicator permits the radio amateur to alter the direction of 
the antenna array, while observing the change on the indicator. 


Accessories 


The Antenna Changeover Relay switches a common antenna from 
the receiver to the transmitter during transmissions, The changeover relay 
is usually connected to the a-c supply in the transmitter, and changes the 
antenna from the receiver to the transmitter when B+ is applied to the 
transmitter. When the B+ is disconnected from the transmitter (during 
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reception) the changeover relay connects the antenna back to the receiver 
(for reception). 

Code Keys. Basically, code keys are switches. Pressing the knob 
makes a contact, releasing the knob breaks the contact. The more expen- 
sive keys have a gold-plated base, silver contacts, jeweled movements, etc. 

The hand key requires a short contact for a dit and a longer for-a 
dash. A bug (automatic-type key) requires separate contacts for dashes 
but only one contact for a series of dits.* Тһе bug is usually preferred by 
those who can afford it. 

Earphones (Headset) are an alternate for а loudspeaker. To obtain a 
maximum power output they must match the output impedance of the 
phone jack of the receiver as closely as possible. Since the earphones re- 
quire much less power than the loudspeaker, an impedance mismatch is 
usually permitted. Therefore, earphones are usually simply rated as high 
impedance (over 10,000 ohms) or low impedance (approximately 500 
ohms) types. It is also extremely important that the power-handling capa- 
bility of the earphones be sufficient for the power handled. 

A Keying Relay is utilized when the code key is physically separated 
from the vicinity of the transmitter. It permits a more compact keying 
circuit, isolating the keying circuit from the effects of long leads. The relay 
is located at the transmitter and acts as the key. 

The Microphone converts speech into electrical variations for modu- 
lation of the transmitter's carrier. There are various types of microphones: 
carbon, crystal, velocity (or ribbon) and dynamic. The carbon and crystal 
types are the two most commonly used. The crystal microphone, which 
usually requires а |preamplifier |stage before being connected to the trans- 
mitter modulator, is generally the best. The carbon microphone can usually 
be connected directly. The microphone selected should be determined by 
the modulator-input requirements of the transmitter. 

TVI (Television Interference) Suppression. Yn order to reduce tvi, 
most transmitters employ some form of tvi suppression. The usual types 
ate a high-pass filter or low-pass filter in the antenna circuit of the trans- 
mitter. The filters reduce harmonics and parasitics. 

Well-constructed equipment will also provide shielding of the com- 
plete r-f section of the transmitter. Use of a coaxial line for the transmis- 
sion line helps prevent tvi. In addition, the power supply of the trans- 


* See ). Berens Getting Started in Amateur Radio New York 1957 (John Е. Rider 
Publisher, Inc.) 
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mitter should be filtered at the input side in order to deter radiation back 
into the power line. 

It is particularly important to city dwellers that all equipment be tvi 
suppressed. 


Typical Receiver Tuning Procedure* 


The following tuning procedure is included to emphasize the signifi- 
cance of the various receiver characteristics. Although each receiver has 
different circuits (and controls) the RME 4350 receiver was chosen as a 
typical example. The tuning procedure is that specified by the manufac- 
turer for operation in the 160-meter band. : 

Operation Procedure. After unpacking the receiver and determining 
that all packing materials have been removed from the cabinet interior 
and that all tubes are properly seated, place the instrument in its operating 
position and set the following controls (Fig. 4-10) as indicated. 





A-F Gain Control ...............2............ 50% rotation 

Anl Switch |... Off 

Ant "Trim esset Pointer straight up 

Cal Аа). ....................... Should arrive from factory in 
straight-up position 

Band Selector .............................. Position 1 (1.8-2 mc) 

ЕЕ бар ве аи нин ннн 

Function Switch шшс. 

Stand-By Switch ... - 

Crystal Selectivity ............................Һ.. 


Connect the RME 4302 speaker (Fig. 4-3), or a suitable substitute 
with 4-ohm voice coil, to the speaker terminals (Fig. 4-11). The power- 
supply plug may now be plugged into the source (117V-50/60 cycle ac). 
Next connect a suitable antenna, and rotate the r-f gain control to its full 
Clockwise-position. After a minute or so, set the stand-by switch to REC. 
The receiver will come on, as evidenced by atmospheric background noise 
and/or signal. The S-meter should read around 0 if no signal is being 
received and if ambient electrical noise is not unusually high. If the meter 
reads up without signal and in the absence of abnormal noise, disconnect 
the antenna momentarily, switch the band selector to the 28-mc band and, 
with the controls maintained in the suggested position (especially maxi- 


* Reprinted by permission of RME Division, Electro-Voice, Inc. 
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Fig. 4-10. RME Receiver Model 4350, front panel layout showing con- 
trols used in tuning procedure. 
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RECEIVER STANDBY 
Ey TERMINALS 


Fig. 4-11. RME Receiver 4350, rear chassis connections. 


mum clockwise for г-Е gain), set the S-meter to 0 by means of the meter- 
balance control (c) on the rear apron of the chassis (Fig. 4-11). When 
this has been done, the antenna may be reconnected and the band-selector 
Switch restored to a desired frequency band. 

It is of no consequence if, without signal, the meter reads upa 
slight amount on other bands, since it is measuring received noise and 
should not be zeroed again. The meter reading will be accurate only when 
the r-f gain control is in its maximum position. S9 is the meter reading 
obtained when approximately 100 microvolts of signal are introduced 
across the antenna terminals. This value is subject to 50% change due to 
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variation in circuit components. For each band selected, the ANT TRIM 
control should be adjusted to maximum meter reading or maximum re- 
ceiver output. As there may be slight variations between bands, especially 
with different types of antennas, the control should always be peaked for 
the signal being received. 

Тһе tuning control has two ratios, 1:1 and 75:1. Quick change of 
tuning to any region of any band can be achieved on the direct-coupled 
control (rear knob) and then a vernier-type of tuning is possible by ad- 
justing the front knob. The high ratio can be used as desired since it is 
effective over the entire tuning excursion of the pointer. The tuning is 
smooth, uniform and easily accomplished. 

C-W Telegraph Reception. Tuning for c-w follows the same proce- 
dure as above, except the FUNCTION switch is set to CW, and INJ control 
set at 5076 rotation. The BFO pitch should be set with the white dot 
straight up. Since AGC is switched out, the receiver may easily overload 
unless the r-f gain control is used judiciously. It should be set at a point 
which will give just adequate sensitivity and the a-f gain control should be 
carried at a point about three-quarters of maximum. 

Overloading of the receiver due to the signal when the r-f gain con- 
trol is set too high and the a-f gain control too low will result in a blocking 
effect producing a poor note on the received signal and degraded spacing 
of the transmitted signal pulses. The INJ control should be set at the point 
giving the most pleasing ratio of received signal to noise. Usually the in- 
jection of the bfo voltage is reduced for weaker signals. Strong signals will 
need greater amounts of injection. A slight variation in bfo pitch will 
result with variation of the injection control. This is not bothersome. 

Automatic Noise Limiter (ANL). For best results the automatic noise 
limiter is usually effective only on signals received under арс conditions 
and with the a-f gain control set to some position less than maximum. 
Ignition pulses and similar popping types of interference are effectively 
reduced when using the anl circuit. It can be switched on and off at will 
by means of the panel switch provided. Experience will dictate its best 
employment. 

The Calibrate Control (CAL) is used to set the receiver on an exact 
frequency. More than +10 kc adjustment (minimum) can be effected by 
adjusting this control, but all bands will be varied by its adjustment. If 
deviation of calibration occurs on only one band, the proper procedure 
would be to make a service-type adjustment only to the band which has 
changed. 
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Headphone Operation. A jack is provided on the panel for the inser 
tion of a standard headphone plug. The headphone impedance should be 
Breater than 1000 ohms, but the circuit will provide only slightly reduced 
performance with headsets as low as 200 ohms. Тһе speaker is muted 
whenever a plug is inserted in the headphone PHONE jack. 

Use Of Crystal Filter. The electromechanical filter, employing а 
quartz element and built into the model 4350 receiver, is used for single- 
signal reception. The filter has 3° of selectivity, increasing with clockwise 
rotation of the crystal selectivity switch; maximum counter-clockwise ro- 
tation or position 1 switches the filter out of the receiver circuit. When 
the filter is used, more care in tuning will be required for best reception, 
since receiver tuning adjustment becomes more critical as the high selec- 
tivity of the filter comes into use. It will be found that when the filter is 
being used the rotation of the phasing control will vary the rejection sig- 
nals with bandpass. The filter can be adjusted so that this rejection charac- 
teristic is made to act on an undesired signal, enhancing the desired signal's 
readability. The phasing control of the crystal filter is useful only when 
the filter is in the circuit. 

When using the crystal filter during c-w telegraph reception, a faint 
tinging or pinging sound will be heard, even in the absence of a signal. 
This ringing sound will vary as the bfo pitch control is varied. The exact 
pitch of the ringing sound will be the pitch that all c-w telegraph signals 
will have when they are in optimum tune and at the point of maximum 
receiver sensitivity (maximum crystal-filter bandpass gain). 

SSBSC Reception Using RME 4350 Alone. For a receiver to properly 
reproduce the information transmitted by a single-sideband suppressed- 
carrier signal, it must possess these characteristics: (1) adequate bfo in- 
jection voltage to the second detector; (2) high stability in both the bfo, 
and especially in the heterodyne oscillator. These two characteristics are 
taken care of adequately in the Model 4550 receiver as follows: 

Though superior reception results with the use of a single-sideband 
adapter such as the RME model 4301 single-sideband selector, the receiver 
alone can be a satisfactory device for a single-sideband suppressed-carrier 
reception. This type of reception demands that a carrier whose frequency 
is close (+20 cycles) to that of the original carrier of the transmitted sig- 
nal which carrier has been suppressed, must be inserted at the second 
detector for demodulation purposes. By setting the receiver function 
switch to c-w, adjusting the level of the r-f gain, and tuning the 
receiver, ssbsc (single sideband-suppressed carrier signals) can be adjusted 
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to perfect reception conditions. If lower sideband signals are being trans- 
mitted, the bfo of the receiver can be adjusted so that its frequency is near 
one edge of the passband of the receiver (the upper edge) and the full 
bandpass can be used for the reception of the signal in a manner which 
will exclude all signals at frequencies in the vicinity of the upper sideband. 
The reverse can be accomplished if the bfo is shifted to the lower edge of 
the receiver bandpass. The transmission is made to contain only the upper 
sidebands. 

During the reception of ssbsc signals, the same precautions relative 
to г-Ё gain-control level must be observed that were recommended for 
c-w reception — the level must always be carried below any possible r-f 
ог i-f amplifier overload point, otherwise the intelligibility of the signal 
will be greatly degraded. 

Because of the fact that on band 6 (10 meters) the heterodyne oscil- 
lator is operating at a frequency lower than the signal, the frequency of 
the bfo will have to be adjusted in a manner opposite to that described in 
the above paragraph relative to upper- and lower-sideband reception. 
Using the receiver alone, only manual gain control is provided for ssbsc 
reception. It will be entirely adequate and capable of high performance 
under these conditions. 


Typical Transmitter Tuning Procedure 


The following tuning procedure emphasizes the significance of the 
various transmitter characteristics, Although each transmitter has different 
circuits and controls, the Hallicrafters HT-32 Mark 1 Transmitter/Exciter 
is a typical example. The runing procedure is that specified by the manu- 
facturer, but may be considered representative. 

General. The tuning procedure for the Model HT-32 Transmitter/ 
Exciter has been simplified by design as much as possible to permit rapid 
adjustment by the operator. This does not mean, however, that a trans- 
mitter, commercial or home built, may be operated successfully when only 
roughly adjusted. A clean signal from any transmitter requires good 
operating technique. 

Two mistuning conditions on the HT-32 Transmitter/Exciter are 
possible,.neither of which can be accidentally used on the air. These un- 
desired signals are visible on the output meter due to the extreme range 
levels handled by the metering circuit and are 60 db or more below 
fundamental output when the transmitter is correctly tuned. 
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1. On the 15-meter band the undesired signal will appear when the 
DRIVER TUNE control is set outside its normal tuning range, approx- 
imately 0 to 1 division on the dial. Note that its level cannot be increased 
on am or cw with the r-f level control or driver by speech input on 
ssb, hence it may be identified in this manner. 

2. On the 10-meter band the undesired signal will appear when the 
DRIVER ТИМЕ control is set outside its normal tuning range. For exam- 
ple when tuning the 29 mc to 29.5 mc segment of the 10-meter band, the 
driver tune control will normally tune up around 4 on the dial 
while the unwanted signal tunes up at around 2 divisions on the dial. 
Here again it is identified by the fact that its level cannot be increased on 
am or cw with the r-f level control or driver on SSB with speech 
input. 

Load. Connect a 50-ohm nonreactive load to the r-f output 
connector on the Transmitter/Exciter. This impedance may be an antenna 
or a properly adjusted linear amplifier. A 50-ohm nonreactive load of at 
least 100-watts dissipation capabilities is required to handle the full power 
output. 

Initial Control Settings. Set the front panel controls to their starting 
positions as outlined below. 

Operation 
Function 
Audio Level . 
R-F Level 
Meter Compression ..........................222....... 5 
Calibrate Level 
Driver Tuning ......................... Center of Rotation 

Final Tuning Desired Band Segment 

Band Selector ... Desired Band 
Frequency .. Desired Frequency 

C-W Tuning. The tuning g procedure for c-w operation will be 
presented first since am (dsb) and ssb tuning procedures are modifica- 
tions of that required for c-w operation. 

The tuning procedure for c-w operation is as follows: set the OPERA- 
TION switch at MOX, FUNCTION switch at DSB. Tune the driver and final 
amplifier stages, with the DRIVER TUNE and FINAL TUNE controls, for 
maximum meter deflection. Advance the R-F LEVEL control slightly if 
necessary to obtain reasonable meter readings for tune up. Since these 
tuned circuits, as in any transmitter, effect transmitter performance, 
always tune for maximum output. 





DSB 
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Set FUNCTION switch at c-w and close the key. Advance the КЕ 
LEVEL control slowly while observing the output meter. When feeding 
a dummy or an antenna load set the control at a point where further rota- 
tion does not cause an appreciable increase in the meter reading. This is 
saturation output; operate slightly below this level for cw. When driving 
a final amplifier stage with the HT-32 Transmitter/Exciter, advance the 
r-f level control until required excitation is obtained for the amplifier. In 
either case do not operate beyond the saturation level. 

À convenient reference for this operating level may be obtained by 
setting the meter compression control so that the output meter reads 0 db. 

Recheck the driver and final tuning by reducing the carrier level by 
about 5 or 10 db on the output meter with the r-f level control and 
touching up the driver tune and final tune controls for maximum output. 
Reset the г-Ё level control for maximum output just below the saturation 
point as outlined above. Open the key. The output should drop to zero. 

When operating cw with separate transmitting and receiving an- 
tennas the operation switch may be left in the mox position since the 
transmitter is completely disabled when the key is open. If the transmitter 
and receiver share the same antenna, and the antenna change-over relay is 
operated by the relay in the transmitter, then the operation switch must 
be set at standby to place the receiver in operation. 

55В Tuning. The tuning procedure for ssb operation is as follows: 
Set the OPERATION switch at MOX, FUNCTION switch at DsB (audio level 
zero). Tune the driver and final amplifier stages as described for cw tune 
up. Set the FUNCTION switch to UPPER or LOWER sideband as desired. 
If the output meter was referenced at 0 db for maximum output with the 
compression control, the meter will now indicate the carrier suppression 
directly in db below maximum output. Set the OPERATION switch at 
MOX (manual operation). 

While monitoring the transmitter output, proceed with ssb trans- 
mission, setting the audio level control for the required audio gain which 
does not produce peak flattening or overload distortion of the output 
signal Note that the output meter damping factor prevents the meter 
from indicating 0 db reference on voice peaks. Тһе meter will swing 
roughly 2/3 scale with voice excitation. 

If manual operation is desired on ssb, switch the OPERATION control 
between MOX and STANDBY. For voice control operation with the receiver 
and transmitter interconnected, set the OPERATION control at VOX. 

А-М (DSB) Tuning. The tuning procedure for AM operation is as 
follows: Set the OPERATION switch at MOX, FUNCTION switch at DSB 
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(audio level zero). Tune the driver and final amplifier stages as described 
for cw tune up. 

When feeding a dummy or antenna load advance the r-f level control 
to the saturated output level and reference 0 db on the output meter with 
the meter compression control as described for cw tune up. When 
driving a linear power amplifier with the HT-32 advance the r-f level 
control until maximum linear power output is obtained from the final 
amplifier stage before setting the reference level on the output meter. 

With the г-Ё level control, reduce the carrier level 6 db as read on 
the output meter. This sets the maximum carrier level that the linear 
amplifiers in che HT-32 Transmitter/Exciter or following linear power 
amplifier can handle, and provides 100% modulation capabilities. This 
carrier reference level can be established more precisely if an oscilloscope 
and audio oscillator are used to set up and monitor the output signal. 
Note that if the carrier level is set too high, peak amplitudes are flattened 
before 100% modulation occurs. If the carrier level is set too low the 
maximum power-output capabilities are not attained ас 10076 modulation. 

While monitoring the transmitter output, proceed with a-m trans- 
mission, setting the audio level control for the required audio gain which 
does not produce peak flattening or over-modulation distortion of the 
output signal. Note that the output meter damping factor permits a rough 
operational check on over-modulation. The output meter will drop 
about 1 to 2 db in level when the percentage of modulation with voice 
excitation runs close to 100%. 

If manual operation is desired on am, switch the operation control 
between mox and standby. For voice control operation with the receiver 
and transmitter interconnected, set the operation control at vox. 
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Fig. 4-12. Hallicrafters Model HT-32 front tuning panel. 












Cbapter 5: COMMERCIALLY AVAILABLE 
HAM EQUIPMENT 


This chapter gives a listing of some commercially available ham 
equipment and important specifications. The equipment listed is typical 
only of that available and the specifications cited are by no means all- 
inclusive. However, the equipment listed is among the most popular 
available at the present time and the specifications included are the im- 
portant ones. This list is not an absolute buying guide, but it is a guide 
for further investigation. Before buying any equipment, obtain and study 
the manufacturer's complete specifications and then, if possible, obtain the 
opinion of a person who already owns the unit. Of course, bear in mind 
that the list prices given may vary, and are always subject to change. 
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Receivers 


Fig. 5-1. Collins Radio 
Co. Model 755-1 — 
$495.00. 





1. Frequency range: 80, 40, 20, 15, 11, and 10 meters. 

2. Frequency stability: 100-cycle stability after warmup. 

3. Dial accuracy: visual — 200 cycles on all bands; electrical (after 
calibration) — 300 cycles. Backlash less than 50 cycles. 

4. Sensitivity: better than 1 microvolt (with 50-ohm dummy an- 
tenna) for a 10-db signal-plus-noise-to-noise ratio. 

5. Mechanical filter (2.1 kc) for ssb, 1-Е transformer bandpass (4 kc) 
for am. 

6. І-Ғ rejection more than 70 db, image rejection more than 60 db. 

7. Agc threshold: 1 microvolt nominal. 


8. Output level: 0.75 watt with 1 microvolt c-w input. 
9. Tubes: 14 





Fig. 5-2. RME Division, 
Electro-Voice Inc. Model 
4350А — $249.00. 


1. Frequency range: 160, 80, 40, 20, 11, and 10 meters. 
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2. Function switch: mgc-bfo; agc-am phone; agc-ssb; mgc-ssb. 

3. Crystal filter with phasing control for variable rejection of un- 
wanted adjacent signals. Мосећ rejection (with crystal filter) 35 db. 

4. Crystal-controlled dual conversion; images on all ham bands down 
54 db or more (very good feature in areas of strong local signals). 

5. Sensitivity between 1 and 2 microvolts throughout the tuning 
range. 

6. Signal-to-noise ratio 10 db at 2-microvolt input. 

7. Calibrated S meter. 

8. Two coaxial jacks for ssb adapter. 

9. Automatic noise limiter. 

10. Temperature compensated; drift .01% for first 20 minutes after 
warmup. 

11. Dual-speed tuning control. 

12. Tubes: 9 

13. External loudspeaker required ($17.50 additional for RME 
4302). : 


Fig. 5-3. Hallicrafters 
Model SX-101 — $395.00. 





1. Full frequency coverage of nine ham bands: 160, 80, 40, 20, 15, 
11, 10, G, and 2 meters, plus the major MARS frequencies. | 

2. Special 10 mc position for zero beating-crystal calibrator against 
WWV (broadcasting station of the National Bureau of Standards). 

3. Upper and lower sideband selection. 

4. S meter functions with avc off. 

5. T-notch filter. 

6. Built-in crystal calibrator. 

7. Sensitivity less than 1 microvolt on all bands. 
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8. Local oscillator output available for use in hetrodyne vfo. 
9. 2000? disc-logging counter (bandspread dial). 

10. Direct-coupled series noise limiter. 

11. Tubes: 16. 

12. External loudspeaker required ($17.95 additional). 





Fig. 5-Á. Hammarlund 
Model HQ-100 — $189.00. 


1. Frequency coverage continuously variable from 540 kc to 30 mc, 
in four bands. 

2. Electrical bandspread. Dial markings every 10 kc on 80, 40, and 
20 meters, every 20 kc on 15 meters, and every 50 kc on 10 meters plus 
0-100 arbitrary logging scale. 

3. О multiplier permits continuously variable selectivity to meet all 
normal operating conditions ( 100 cycles to 3 kc). 


4. Sensitivity: an average of 1.75 microvolts produces 10-to-1 signal- 
to-noise ratio. 


5. Automatic series-type noise limiter. 
6. Phone jack. 

7. Аус operates оп r-f and i-f stages. 
8. Antenna compensator. 

9. ВЮ variable from 0 to +4 kc. 

10. Calibrated S meter. 


11. Warmup timer (optional) automatically turns on receiver at any 
predetermined time. 


12. Tubes: 10. 
13. External loudspeaker required ($14.95 additional). 
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Fig. 5-5. Hammarlund 
Model HQ-160— $379.00. 


1. Continuous frequency coverage from 540 kc to 31 mc, in six bands. 

2. Calibrated electrical bandspread with dial markings every 5 kc on 
80, 40, 20, and 15 meter bands, every 10 kc on 10 meter band. 

5. Variable selectivity: one position for am 4kc. Q multiplier con- 
tinuously variable from 100 cycles to 2 kc. 

4. Sensitivity: 1.5 microvolt c-w signal produces а 10-to-1 signal-to- 
noise ratio. 

5. A nominal 100-ohm antenna input impedance provides for use of 
various antenna lines, single wire or balanced transmission line. 

6. The Мо is variable from 0 to +2 kc. 

7. Series-type noise limiter. 

8. Built-in Q multiplier and notch filter. 

9. Antenna compensator. 

10. Calibrated S meter. 

11. Tubes: 13. 


12. External loudspeaker required ($19.95 additional). 





Fig. 5-6. Morrow Model 
à MB-6 — $239.50. 


1. Frequency coverage of 80, 40, 20, 15, and 10 meter bands. 
2. Sensitivity of 1 microvolt on all bands. 
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3. Built-in 100-kc crystal calibrator. 

4. Squelch circuit eliminates interstation noise but opens on weakest 
station signals. 

5. Reception: am — cw — ssb. 

G. Separate avc switch. 

7. Pulse-type noise limiter. 

8. S meter converts to field strength meter for tuning transmitter. 

9. Dual conversion; crystal-controlled second oscillator. 

10. Tubes: 13. 

11. External power supply required ($119.95 additional). 

12. External loudspeaker required ($11.50 additional). 


NOTE: This receiver can be easily operated as a fixed, mobile, or 
portable unit. 





Fig. 5-7. National Model 
NC-188 — $159.95. 


1. Frequency coverage continuous from 540 


kc to 40 mc, in four 
bands. : 
2. Calibrated bandspread for 80, 40, 20, 15, 11, and 10 meters. 
3. Separate r-f and a-f gain controls. 
4. Tone control. 


Series-type automatic noise limiter. 
. Receives a-m, c-w, and ssb signals; bfo for cw and ssb. 


- Sensitivity under 2.5 microvolts ( 10-db signal-to-noise ratio) . 
Calibrated S meter. 


Antenna trimmer. 


10. Tubes: 9. 
11. External loudspeaker required ($14.95 additional). 


су 


дол 
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Fig. 5-8. National Model 
NC-300 — $399.00. 


1. Full frequency coverage of seven ham bands: 160, 80, 40, 20, 15, 
11, and 10 meters. Dial calibrated for 6, 2 and 1 1/4 meter bands for 
use with an accessory converter. 

2. Three-position i-f selector: 0.5 kc, 3.5 kc, and 8 kc. 

3. Separate linear detector for ssb. 

4. Calibrated S meter. 

5. Dual conversion on all bands. 

6. Crystal filter with phasing control and three-position bandwidth 
control. 

7. Separate г-Ё and 1-Ё gain controls. 

8. Sensitivity: under 1.5 microvolts (with 300-ohm dummy antenna 
and 10-db signal-to-noise ratio). 

9. Calibration reset adjustable from front panel. 

10. Tubes: 13. _ 

11. External loudspeaker required ($17.00 additional). 





Fig. 5-9. National Model 
NC-60 — $59.95. 


1. Continuous frequency coverage from 540 kc to 31 kc in four bands. 
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2. Logging scale and integral loudspeaker. 
3. Bandspread tuning. 

4. Selectivity: 6 db at 5kc, 60 db at 70 kc. 
5. Antenna input: 50 to 300 ohms. 

6. Tubes: 5. 





Fig. 5-10. Technical Ma- 
teriel Corp. Model GPR- 
90 — $495.00. 


l. Frequency continuously variable from 540 kc to 31 mc, in six 
bands. 


2. Full electrical bandspread. 


3. Sensitivity less than 5 microvolts from 540 kc to 1.5 mc; less than 
1 microvolt on all other bands ( 10-db signal-to-noise ratio). 

4. Antenna trimmer. 

5. Noise limiter. 

6. Calibrated S meter. 


7. Specially designed audio-selectivity control with variable band- 
width. 


8. Reception: a-m, c-w, ssb, and mcw signals. Fs when used with a 
converter. 


9. Variable-frequency bfo. 


10. Selectivity variable in six steps from 200 cycles to 5 kc; five crys- 
tal and one noncrystal position. 


11. Crystal calibrator provides 100-kc markers throughout tuning 
range. 


12. Tubes: 15. 
13. External loudspeaker required. 
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Fig. 5-11. Gonset Model 
G-66B — $209.50. 


1. Frequency coverage of 160, 80-75, 40, 20, 15, and 10 meter bands 
plus 540 kc to 2000 kc (broadcast stations). 

2. Reception: a-m, c-w, and ssb. 

3. Double conversion on all bands. 

4. Automatic volume control. 

5. Noise limiter. 

6. Calibrated S meter. 

7. Antenna trimmer. 

8. Audio-r-f gain control. 

9. Bfo pitch control. 

10. Steep selectivity by 265-kc second i-f with eight high-Q tuned 
circuits. 

1l. Separate power supply and loudspeaker required (add $44.50 ) 


Fig. 5-12. Knight-Kit 
Amateur Receiver Kit 
(Allied Radio) Model Y- 
726 — $104.50. 





1. Frequency range: 540 kc to 30 mc. 

2. Bandspread on 80-10 meter bands. 

5. Built-in Q multiplier. 

4. Sensitivity: 1.5 microvolts or better for 10-db signal-to-noise ratio; 
4 microvolts on broadest band. 
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5. Selectivity variable from 300 cycles to 4.5 kc at 6 db down. 


6. Coaxial connector and screw-terminal antenna input for 50- to 
300-ohm lines, (S-meter kit for receiver $9.50) 


Transmitters 





Fig. 5-13. Collins Radio 
Co. Model 32S-1 — 


$590.00. 
1. Emission: ssb — upper or lower sideband; cw — keyed tone. 
2. Power input: 175 watts pep on ssb, 160 watts on cw. 
3. Power output: 100 watts pep nominal into 50 ohms. 
4. Frequency range: 80, 40, 20, 15, and 10 meters. 
5. Double oscillator conversion circuit. 
6. Frequency stability: 100 cycles after warmup. 
7 


. Harmonic and spurius radiations: carrier suppression, unwanted 
sideband, oscillator feed-thru and/or mixer products, and second har- 
monic; —50 db. Third-order distortion —30 db. 

8. Audio characteristics: Input — high impedance or 600-ohm and 
high impedance phone patch. Response — (overall) nominal 300 to 
2500 cycles +3 db. 

9. R-f feedback; approximately 10 db around pa. 

10. Noise level: 40 db below 1 tone carrier. 

11. Tubes: 14. 
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Fig. 5-14. Е.Е. Johnson, 
Viking Ranger — $329.50, 
kit $229.50. 





1. Frequency range: 160, 80, 40, 20, 15, 11, and 10 meters. 

2. Power input: 75 watts for cw; 65 watts for a-m phone. 

3. Tvi suppressed and completely self-contained. 

4. Pi-network coupling system to match the antenna loads from 50 
to 500 ohms. ; 

5. Built-in vfo or crystal-controlled oscillator. 

6. Grid-blocking keying. 

7. An all-triode speech amplifier permits use of any crystal or high- 
impedance microphone. Response is limited to 250-5000 cycles for 
maximum communication effectiveness. 


-- 
| 
| 
| 


Fig. 5-15. Е.Е. Johnson, 
Viking Valiant—$439.50, 
kit $349.50. 





1. Frequency range: 160, 80, 40, 20, 15, 11, and 10 meters. 


2. Power input: 275 watts for cw; 275 watts for ssb with an auxiliary 
ssb exciter; 200 watts for a-m phone. 
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3. Tvi suppression of cabinet and power line. Careful bypassing of 
final stage and special techniques minimize harmonics in the output. 


4. Final amplifier utilizes pi-network tank circuit with a silver-plated 
inductor. Designed to handle 50-to-600-ohms resistive antenna loads 
and will tune out large amounts of reactance. 

5. Blocked-grid keying with adjustable delay. 


6. Built-in vfo or crystal-controlled oscillator. 


7. Audio system has sufficient gain for any crystal or dynamic micro- 
phone and features push-to-talk control. The audio range is restricted 


to 3500 cycles to provide maximum communications effectiveness with 
a minimum bandwidth. 


Fig. 5-16. Morrow Radio 
Model MB-565 — $249.50. 





1. Frequency coverage: 80, 40, 20, 15, and 10 meter bands. 
2. Built-in vfo; voice or c-w operation. 

3. Separately tuned final-stage pi-network output. 

4. Power input: 60 watts on am; 90 watts on cw. 

5. Built-in relay for silencing antenna and receiver. 

6. C-w keying in the driver stage. 

7. Carbon, dynamic, or crystal microphone voice input. 


8. Requires separate power supply. Made to be used in conjunction 
with Morrow model MB-G Receiver and common power supply. 


9. Tubes: 10. 
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Fig. 5-17. Technical Ma- 
teriel Corp. Model GPT- 
750B — $4620.00. 


1. Designed for phone, c-w, frequency shift, and facsimile operation 
on all frequencies within the range of 2 to 32 mc. 

2. One-kilowatt power input; 900 watts output. 

3. Will match any antenna load from 50 to 1200 ohms by use of an 
auxiliary-antenna tuning unit. 

4. А desk-mounted remote-control amplifier is available as an acces- 
sory. This unit contains a speech-clipping amplifier and provides for 
low-level microphone input and remote control of the plate power 
supply. 

5. Oven-controlled crystal calibrator. 

6. Stability better than 20 cycles per mc for a 30° change in tem- 
perature. 

7. Audio input: carbon-microphone or 600-ohm balanced. 

8. Forced-air filter (double blowers). 

9. Automatic overload and bias protection. 
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10. Tubes: 17. 
11. Designed for use with auxiliary power supply. 


Fig. 5-18. Globe Elec- 
tronics, Inc., Globe Cham- 
pion — $495.00. 





1. Single-switch bandswitching, 160 to 10 meters. 
2. 550 watts cw, 275 watts phone-am, 300 watts ssb (pep) with ex- 
ternal exciter. 
. Built-in vfo, push-to-talk, and antenna changeover relay. 
‚ Time-sequence keying utilizing grid-blocked keying. 
. Pi-network output circuit; matches most antennas, 48-700 ohms. 
. Provision for power reduction to 75 watts cw for Novice use. 
. Provisions for phone-patch input. 
. Tvi-shielded, filtered and bypassed. 


со M ON MA Dw 


Fig. 5-19. Globe Elec- 
tronics, Іпс., Globe Chief 
— 874.50. In kit form, 
$59.95. 





1. Frequency range: 160, 80, 40, 20, 15, 11, and 10 meters, complete 
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bandswitching. 

2. R-f amplifier input: 90 watts maximum; all bands 75 watts cw 
for Novice use. 

3. Provisions for antenna-changeover relay, for speech-modulator in- 
put and for vfo input and operation. 

4. Modified blocked-grid keying for increased safety. 


Mobile Transmitter 





== m 





Fig. 5-20. Gonset Model G77B — $299.00. 


. Frequency range: 80, 40, 20, 15, and 10 meters. 
- Frequency control: vfo or optional crystal controlled. 
. Power input: 50-60 watts (modulated). 
. Full press-to-talk circuit. 
. Built in antenna relay. 
. Auxiliary heavy-duty vibrator power supply for 6 or 12 volts d-c 
operation required. 
7. Pi-network output circuit provides control of amplifier loading, 
accommodating various input impedance values. 


Cv MA ма 
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Transceivers 





Fig.5-21. The Hallicraft- 
Sie Co., Model SR-34 (2 
& G meter radio station) 
— $495.00. 


Am or cw reception and transmission. 

. Frequency range: 49-54 mc and 143.5-148.2 mc. 
. Power supply: 115 vac, 6 vdc, 12 vdc. 

. Receiver: 1 microvolt sensitivity. 

5. Dual-conversion superheterodyne with quartz crystal-controlled 
second oscillator. 

6. Power output: 6 to 7 1/2 watts on two meters, 7 to 10 watts on 
six meters. 

7. Antenna output 52 ohms resistive. 

8. Transmitter crystal controlled — up to four quartz crystals may be 
Switch-selected ftom front panel. Fifth position is provided for plug-in 
connection to external vfo. 

9. Receiver contains 5 meter, bfo, ап! and squelch. 


DYNE 
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Antennas and Antenna Components 





Fig. 5-22. Gotham, Vertical 
Antennas: a. 40 meter vertical 
(Model У40) — $14.95; b. 80 
meter vertical (Model V80) — 
$16.95; c. 160 meter vertical 
(Model V160) — $18.95. 


1. Each vertical consists of two 12-foot lengths of 615Т6 aluminum 
alloy tubing (prefabricated and ready for use with loading coil), clamps, 
and instructions. 

2. Effective low-angle omnidirectional radiation, easily assembled, 
with no guy wires required. 

3. A 52-ohm coaxial transmission line (RG-8/U or RG-58/U) is 
recommended. A 72-ohm coaxial line can be used, but a loss of efficiency 
will be incurred. 

4. A prefabricated precision-wound vibration-proof rugged coil is 
supplied with each antenna. The coil is ready for use and requires no 
cutting. А 

5. The antenna will handle the output from any ham transmitter in- 
cluding 1 kilowatt. 

6. The manufacturer will sell it on a 10 day trial basis. 
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Fig. 5-23. Gonset, Ban- 
tam Antennas: а. 20 те- 
ter, No. 1552 — $62.50; 


b. 15 meter, No. 1554 — €. j 


1. Excellent front-to-back ratios at all vertical angles below 25°. 

2. Gains provided closely approach those of full-length two-element 
beams in all kinds of weather. 

3. Very high-Q silver-plated copper-tubing inductors. 

4. Special bow-tie elements contribute to broad banding. 

5. Utilize 52-ohm coaxial lines, inductively coupled to the loading 
coil. 

6. All Bantams are factory-tuned and require no subsequent adjust- 
ment of the loading coil or element lengths. 

7. Power-handling capacity of 1 kilowatt. 








Fig. 5-24. Gonset, Big Bertha 2 Meter 
Yagi, Part No. 1572 — $34.50. 


1. The antenna array is 2.4 wavelengths long (24 feet) and contains 
13 elements: 1 reflector, 1 dipole and 11 directors. 

2. The boom is made of 4 sections of tubing which are secured by 
special compression clamps. 

3. Its gain over a half-wave dipole is 16.1 db. 
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4. Front-to-back ratio is 30 db. 

5. The antenna is designed for horizontal polarization but can be 
mounted for vertical polarization. 

6. The dipole feed point is balanced and set for 300 ohms. 

7. Q bars, which are supplied, permit transforming the antenna im- 
pedance to 450 ohms for open-wire lines or to 200 ohms for matching 
а 52-coaxial cable. 

8. The antenna is factory-set at 144.2 mc. 





Fig. 5-25. Telrex Labs. 
20 Meter Three-Element 
Beam Model 20M-318 — 


$175.00. 
1. Gain: 9.4 db. | 
2. Antenna is pretuned at the factory but a chart is supplied for re- 
tuning. 


3. Horizontal beamwidth: 55°. 

4. Vertical beamwidth: 99°. 

5. Front-to-back ratio: 28 db. 

6. Boom length: 20 ft. 

7. Turning radius: 20 ft. 

8. Weight: 58 lbs. 

9. Built on a 3-inch OD boom. 

10. Rotator units made by the manufacturer. 

11. Wind drag area: surface — 6.27 sq. ft, load at 100 miles per 
hour — 196 lbs. 
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Fig. 5.26, Cornell-Dubi- 
lier Model Ham-M Ro- 
tor — $97.51. 





l. Automatic positive-locking brake. легінде | 

2. Stainless steel gears, pinions, and moun арысын dao 

3. Electrical power is cut before reaching me derat 24 vts arles 
А indicator ор Е 
. - motor, brake, and іп or er witho 

| [on Ni Ad on illuminated 1-milliampere m 

tating antenna. 
6. Vertical-load rating over 1000 Ibs. 


Chapter 6: OPERATING THE STATION 


The License 


A license indicating the class and call letters of the station, is issued 
to an applicant who successfully passes the required license examination. 
The ham station must operate under the assigned call letters and according 
to the class specified on the license. 

All amateur licenses (except Novice Class) are issued for a period of 
5 years and are renewable. The Novice Class license is good for only one 
year and is not renewable. The class of your station (Novice, General, etc) 
does not affect your call letters The call letters assigned to you will remain 
yours throughout your ham career, provided you meet renewal require- 
ments and remain in the same geographical area. (For license identifica- 
tion purposes the FCC has divided the United States into ten areas.) 


Uses Of The Station 
You may operate a station for leisurely conversation or to vie with 
other amateurs for how many states or foreign countries you сап work. 


You may become a rag chewer or help a neighbor contact a friend or rela- 
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tive in another state. You can reach countries all over the world, or your 
fellow ham just around the corner. Not only will you be proud of a 
Wide variety of contacts, but also practice will improve your technical 
knowledge at the same time. А 

Should disaster arise, be prepared to join іп emergency operations 
providing necessary communications. This service has been provided many 
times in the past, and your participation may make a life-or-death differ- 
ence in some future emergency situation. 


Station Operation 


Operating the completed station is the goal toward which И = 
been working. The degree to which it is enjoyable will depend argely 
upon your preparation. To help make it a pleasure, note the cautions 
Biven in this chapter, for both phone and c-w stations. NN ak 

General Operating Cautions. In amateur radio, as in life, a sens x 
courtesy is important. Before transmitting, listen in on your frequency 
make sure no one else is already using it. If someone else is sg unes 
Оп this frequency, wait until he has finished before you transmit. For : = à 
times it is handy to have a few alternate crystals for your transmitter. 
Chances are that one of the alternate frequencies will be clear, Rese Ниво 

When you want to establish communications with anyone, firs 
for a CQ. If no one is sending, transmit your own CQ. 


Code Operation 


Л is call 

надода a CQ. When someone is өмірі CQ, note is oil 

letters. Answer on a frequency as close to his as possi es кре 
sending a CQ апа W2PIK wishes to answer, W2PIK trans 


W2MDL W2MDL W2MDL DE  W2PIK 


; t 

This is repeated for about 2 minutes, ending with K, г Шви E 
answer, or answers someone else, W2PIK may look us sm 
there is no other CQ, W2PIK will probably transmit his 0 ме 

Sending а CQ. Before transmitting a CQ, determine "o ou wii 
For example, do you wish to talk to anyone, anywhere, + PLA н 
talk to someone іп a specific state. Follow your со У he en a 
tion. For example, if W2PIK wishes to call California, he sends: 
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CQ CALIF CQ CALIF CQ CALIF DE  W2PIK 


This is repeated for about 2 minutes, ending with K. In a gencral call to 
anyone, W2PIK simply sends: 


CQ CQ CQ DE  W2PIK 


Testing a Station. 'To test a station, send a series of V's (not CQ's) 
followed by your call letters. First, however, be sure to check the frequency 
of your transmission for possible interference with another station. 


Proper | Terminating Symbols. Тһе symbols AR (.—.—. ), K 
(-.—),EKN(-.--. ӘКС. —) and CL (ае ) are 


used as follows. 

АК — End of Transmission: used at the end of a calling transmission 
when calling a station before the initial contact has been established. For 
example: 


W2MDL  W2MDL W2MDL DE  W2PIK AR 
К — Go Ahead: commonly used after а СО. For example: 
CQ CQ CQ DE W2PIK K 


This symbol also may be used in the course of a communication trans- 
fer to indicate that anyone else may break in. For example: 


W2MDL DE W2PIK K 


КМ — Desired Station Go Ahead, All Others Keep Away: Used 
during a station transfer when you do not want anyone else to break in. 
For example: 


W2MDL DE W2PIK KN 


SK — End of Communication: Used to indicate a final termination. 
For example: 


W2MDL DE  W2PIK SK 


CL — End of Activities: Used to indicate that you are closing your 
station for the time being. While this symbol indicates that you will not 
listen for any more calls, it is usually advisable to do so anyway. Always 


* The letter combinations under the horizontal rule are to be sent as one letter, 
i.e., AR, not А R. 


OPERATING THE STATION 117 


take a last "look" before shutting down your station; someone might be 
trying to reach you. 


Voice Operation 


Voice procedure is similar to c-w operation except that when speak- 
ing there is no necessity for abbreviations. When answering a CQ in voice 
the proper form is: 


W2MDL  W2MDL W2MDL This is W2PIK 
Repeat this for about 2 minutes, and end with 
Over 
This also holds true when you call CQ. When testing your station, say: 
Testing Testing Testing 


Repeat as necessary 
This is W2PIK 


Be natural, speak normally, and enjoy yourself. 


Station Reports 


To provide an abbreviated, standardized system of judging the recep- 
tion of a station, the following RST reporting system has been adopted. 
When someone on c-w sends RST, he is asking you to rate his signal on 
this basis. Answer him: 


UR SIGS, К, S T 


In voice operation, tell exactly the same. 

RST — Signal Reporting System. 

R — Readability 
1. Unreadable. 
2. Barely readable (some words understandable). 
3. Readable, but with extreme difficulty. 
4. Readable, but with slight effort. 
5. Perfectly readable. 

S — Signal Strength 
1. Faint (signal barely heard). 
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Extremely weak signal. 
Weak signal. 
Fair signal. 
Slightly better than fair signal. 
Good signal. 
Fairly strong signal. 
Strong signal. 
. Very strong signal. 
one (C-W Only) 
Extremely irregular, hissing note. 
Very irregular a-c note (hum or ripple); no trace of musi- 
cality. 
Irregular, low-pitched a-c note; slightly musical. 
Slightly irregular a-c note; moderately musical. 
Musically modulated note. 
Modulated note; slight trace of whistle. 
Almost d-c note; smooth ripple. 
Good d-c note; slight trace of ripple. 
Pure d-c note. (no ripple). 
(suffix). Chirpy signal. 
(suffix). Crystal characteristics (sharp, crisp tones). 
(suffix). Signal with clicks. 


Mono соч уул» 


APM NP PINAY PY 


Operating Abbreviations 


In addition to the many common, accepted abbreviations*, a Q code 
for operational abbreviations is also used. Following are some of the more 
common Q symbols. Note that when it is followed by a question mark it 
signifies an inquiry; when the question mark is omitted, it indicates an 
answer or a statement. 


Q CODE ABBREVIATIONS 








4. Question Answer 
QAV Are you calling me? Iam calling... 


* See J. Berens Getting Started in Amateur Radio New York 1957 (John F. Rider 
Publisher, Inc.) 


Abbre- 


viation 


QRG 


QRI 


QRK 


QRL 


QRM 
QRN 
QRO 
QRP 

QRQ 


QRRR 


QRS 


QRT 
QRU 
QRV 
QRX 


QRZ 
QSA 
QSB 


QSD 
QSL 
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Question 


Will you tell me my exact fre- 
quency (or that of ...)? 


How is the tone of my trans- 
mission? 


What is the readability of my 
signal (1 to 5)? 
Are you busy? 


Are you being interfered 
with? 

Are you troubled by atmos- 
pherics? 

Shall I increase power? 

Shall I decrease power? 

Shall I send faster? 


American Radio Relay League 
(abbreviation for land 
SOS). 

Shall I send more slowly? 


Shall I stop sending? 

Have you anything for me? 
Are you ready? 

When will you call again? 


Who is calling me? 


What is the strength of my 
signals (1 to 9)? 

Are my signals fading? 

Is my keying defective? 

Can you acknowledge receipt? 
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Answer 


Your exact frequency (or that 
of...) is... kc/s (or 
mc/s). 

The tone of your transmission 
is... (1. Good 2. Variable 
3. Bad). 

The readability of your signal 
is... (1to5). 

I am busy. Or (I am busy 
with . . .). Please do not 
interfere. 

I am being interfered with. 


I am troubled by atmos- 
pherics. 

Increase power. 

Decrease power. 

Send faster (. . . words per 
minute). 

This is a distress call for 
emergencies only. 


Send more slowly (... words 
per minute). 

Stop sending. 

I have nothing for you. 

I am ready. 

I will call you again ас... 


hours (оп... kc/s or 
mc/s). 

You are being called Ьу... 
(on...kc/s or mc/s). 


The strength of your signal is 
... (109). 

Your signals are fading. 

Your keying is defective. 

I am acknowledging receipt. 
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vod е Question Answer 

viation 

050 Сап you communicate with I can communicate with... 
. . . direct or by relay? direct (or by relay through 

ois De 

QSP Will you relay to... free of I will relay to... free of 
Charge? charge. 

QST ——— A general call preceding a 
message addressed to all 
hams. 

QSV Shall I send a series of V's оп Send a series of V's on this 
this frequency? (or... frequency (ог... kc/s ог 
kc/s or mc/s). mc/s). 

05Ү Shall I change to transmission Change to transmission on 
on another frequency? another frequency (or... 

kc/s or mc/s). 

QSZ Shall I send each word or Send each word or group 
group more than once? twice (ог... times). 

QTA Shall I cancel telegram No.... Cancel telegram No. . . . as if 
as if it had not been sent? it had not been sent. 

QTC How many telegrams have I have . . . telegrams for you 
you to send? or for... 

QTH Wha is your location? My location is . . . 

QTR What is the correct time? The correct time 15... 

Enjoying Your Station 


The Log. The amateur rules (Rule 12.136) require the keeping of a 


record of all station activities. This record is called a log. It lists such 
items as the call letters of the station, frequency of operation, mode of 
operation, the name of the operator controlling the station, and the call 
letters of all stations worked. Standard log books are sold which provide 
for the insertion of all pertinent information in compliance with the FCC 
requirements. Buy and use one. The log must be kept properly and should 
be made available to any officer of the FCC on demand. Figure 6-1 is a 
sample page from a log book. 

QSL Cards. One of the numerous ham customs which has evolved 
during the years is that of sending a QSL postcard acknowledging a com- 
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munication with a fellow ham. These cards (Fig. 6-2) have spaces for 
factual information regarding the actual transmission, and are often de- 
signed to give an idea of the ham's personality. Most cards are multi- 
colored, many include photographs of the ham or his station. lt is very 


PLAINVIEW, NEW YORK 


W2PIK 


паро 172 МОЁ сонтамно oso 17 OZ. /758 ,т./%00 Egy, 
vR—7 wc. 5054441 conomons Ае 
хытп бук = f07 Final _60 WATTS INPUT поема ЕМ „Де% 
REMARKS, Р В 
PS 051. BEST 73 JULIE BERENS Fig. 6-2. A typical QSL 
card. 





common for a ham to have his station walls covered with these QSL cards; 
they make an impressive sight. 

Awards, Certificates апа Clubs. Тһе major ham organization, ARRL 
(The American Radio Relay League), sponsors various awards and certifi- 
cates to stimulate interest in ham activities. Some of these awards are 
given for working all states (WAS), working all continents (WAC) or 
working 100 countries (DXCC). Other certificates are issued to those 
joining a Rag Chewers Club and an A-1 Operator's Club. In addition, 
annual contests and meets are held which fall within the interests of every 
active ham. Participating in these activities will greatly increase your en- 
joyment of ham radio. 


Final Cautions 


Station Location. Normally your station will be set up for operation 
in one part of the house. Your license, as issued, authorizes operation of 
the station at one address. However, а ham may operate another һат 
station regardless of its geographic area, provided the station is operated 
within the license class limitations. If you want to operate your station 
from your automobile or boat, or if you move and want to operate from 
your new location until your modified license can be obtained, be sure to 
comply with the applicable FCC rules and regulations. 

If you desire to control your transmitter from a remote location, you 
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must obtain a special license from the FCC. The rules and regulations re- 
lating to this type of operation should be determined from the ЕСС be- 
fore such operation is attempted. 

Complaints, Quiet Hours And Citations. If your station causes inter- 
ference with a radio or television set, a complaint may be filed against you 
and it may be necessary for you to observe Quiet Hours, during which you 
may not operate. | 

If your station violates some rule or regulation (whether operational 
or otherwise) of the ЕСС, a citation may be issued against you by the ЕСС. 
It will state the way in which the rules or regulations were violated. You 
must answer, explaining the circumstances surrounding the violation. If 
your explanation is not satisfactory, the FCC may suspend or revoke your 
station license. 

CONELRAD (Control of Electromagnetic Radiation) applies to all 
ham radio station; it provides for the alerting and operation of professional 
radio stations during periods of air attack or imminent threat thereof. The 
objective is to minimize the navigational aid that may be obtained by an 
enemy from the electromagnetic radiations emanating from radio stations 
in the Amateur Radio Service, while simultaneously providing for con- 
tinued radio communications when it is essential to the public welfare. 

Тһе licensee of each ham station is required to provide a means for 
reception of the CONELRAD Radio Alert, or a means for determining 
that such an alert is in force. During а CONELRAD Radio Alert, the 
operation of all ham stations, except stations in the RACES (Radio 
Amateur Civil Emergency Service) and stations specifically authorized 
otherwise, must be immediately discontinued until the Radio All Clear is 
issued. Complete details of the CONELRAD system are covered in Sec- 
tions 12.190 through 12.196 in Part 12, Amateur Radio Service, of the 


: FCC Title 47, Telecommunication. 


Civilian Defense Operation, Hams who belong to the RACES are 
organized to provide emergency communications. This network is oper- 
ated by radio hams on frequencies specifically assigned by the FCC for 
this purpose. Amateurs do both themselves and their country a big service 
by participating in the RACES. Complete details of this Radio Amateur 
Civil Emergency Service is covered in Subpart B, Sections 12.20 through 
12.257, in Part 12 of the FCC's Title 47. 

Restrictions On Communications. Communications between amateur 
stations of different countries are forbidden if one of the countries de- 
clares that it objects to such communications. At present, the following 
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countries have forbidden amateur communications: 
Cambodia (F18, XU) 
Indonesia (PK, YB-YH) 
Iran (EP-EQ) 
Viet Nam (Е18, ХУ, 3W) 

All communications between amateurs of different countries must be 
in plain language (voice or code) and are limited to technical messages 
relating to tests or to personal conversations. Ап amateur station should 
not transmit international communications for anyone else. For more in- 
formation, contact your regional FCC office. 


Three Good Rules 


Amateurs operate under the rules and regulations of the FCC and 
should be guided accordingly. Below are a few general cautions to keep in 
mind: 

1. An amateur may not use profanity on the air. The use of pro- 
fanity may гезшіс in either suspension or revocation of the station license. 

2. Ап amateur may not send false messages. This is a very serious 
offense. In addition to a license suspension or revocation, false messages 
may also bring a fine and jail sentence. 

3. An amateur may not accept money for services performed (such 
as sending or receiving messages). Remember, amateurs аге not in com- 
petition with commercial news or wire services. 

At all times keep your conduct beyond reproach. You represent the 
amateur fraternity — any action on your part, good or bad, will reflect on 
all other hams. Continually act as though someone else were listening to 
your transmissions, as indeed someone usually is. 


INDEX 


Abbreviations, operating, 118 
Accessories, 84 
antenna changeover relay, 84 
code keys, 85 
earphones, 85 
headset, 85 
keying relay, 85 
microphone, 85 
TVI suppression, 85 
Allen wrenches, 4 
Amplitude modulation (ат), 73 
Antenna: 
changeover relay, 84 
cost, 80 
General-class station, 59 
guy wires, 81 
loading coils, 81 
mast, 81 
materials, 81 
mobile receiver, 75 
Novice-class station, 39 
polarization, 81 
power gain, 82 
power-handling capability, 82 
pretuning, 82 
radiation pattern, 82 
rotator, 84 
space requirements, 82 
towers, 82 
transmission-line feed, 83 
tuning system, mobile transmitter, 80 
vertical, 80 
weight, 84 
whip, 80 
Antennas: 
Gotham, Vertical, 110 
Gonset Bantam, 111 
Gonset Big Bertha, 111 
Telrex 20-meter, 112 
Arrangement: 
General-class station, 43 
Novice-class station, 20 
Assembly procedures: 
mechanical, 14 
Audio selectivity, 73 
AVC, 67 
Awards, 122 


Bandspread, 67 
Bandswitch, 70 
Basic components, 1 
Basic equipment, 1 
Basic procedures, 1 
BFO, 68 


Brace, 1 
Bug, 85 


Cabinet: 
receiver, 69 
transmitter, 76 
Cables: 
General-class station, 59 
Novice-class station, 35 
Calibrator: 
crystal, 69 
Capacitors, 9 
Center-punch, 4 
Certificates, 122 
Changeover relay: 
antenna, 84 
Characteristics: 
antenna, 80 
equipment, 66 
receiver, 66 
transmitter, 76 
Chassis punches, 2 
Chokes, 10 
Citations, 123 


Civilian defense operation, 123 


Clubs, ham, 122 
Code keys, 85 
Code operation, 115 
Coils, 10 
loading, 81 
Collins: 
Receiver 755-1, 95 
Transmitter 325-1, 103 
Color code, 14 * 


Commercial ham equipment, 94 


antennas, 110 
receivers, 95 
transmitters, 102 


Communications, restrictions on, 124 


Complaints, 123 

Components, 7 
capacitors, 9 
chokes, 10 
coils, 10 
fuscholders and fuses, 8 
headsets, 10 
loudspeakers, 10 
quartz crystals, 8 
resistors, 10 
switches, 8 
transformers, 10 
vacuum tubes, 7 
wires, 7 
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CONELRAD, 69, 123 
Control system, mobile transmitter, 80 
Control unit, Novice-class station, 34 
Cost: 
antennas, 80 
receivers, 76 
transmitters, 76 
Crystal: 
calibrator, 69 
filter, 70 
quartz, 8 
Cutters, 4 
Cw, 73 


Diagonals, 5 

Diagrams, schematic and wiring, 11 
Dials, 7 

Drift, frequency, 70 

Drills, 5 


Earphones, 10, 69, 85 
jack, 69 

Electric drill, 5 

Equipment: 
basic, 1 
characteristics, 66 
commercial, 94 


Feed-thrus, 6 
Files, 4 
Filters, 70 
T-notch, 70 
Flux, 3 
F-M, 73 
Frequency: 
control, 76 
drift, 70 
range, receivers, 70 
range, transmitters, 77 
stability, receivers, 70 
stability, transmitters, 77 
Fuses, 8 


Gain control, 71 
General-class station, 43 
antenna, 59 
final tests and operation, 60 
interconnecting cable, 59 
modulator, 47 
operation, 65 
rack, 60 
receiver, 52 
transmitter, 44 
Globe Transmitter, Champion, 107 
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Chief, 107 
Gonset Antenna, Bantam, 111 
Big Bertha, 111 
Gonset Receiver Model G-66, 102 
Transmitter Model G-77B, 108 
Gotham Antenna, vertical, 110 
Grommets, 6 
Guy wires, 81 


Hacksaws, 4 
Hallicrafters Receiver SX-101, 96 
Ham equipment, commercial, 94 
Hammarlund Receiver, HQ-100, 97 
HQ-160, 98 
Hardware, 5-7 
Headset, 10, 69, 85 
jack, 69 
Hole, pilot, 2 


Input power, transmitter, 78 

Interconnecting cables: 
General-class station, 59 
Novice-class station, 35 


Jack, earphone, 69 

Johnson Transmitter: 
Viking Ranger, 104 
Viking Valiant, 104 


Key, code, 85 
Keying: 
relay, 85 
system, 77 
Knife, 3 
Knobs, 7 


License, ham, 114 
Limiter, noise, 71 
Lines, transmission, 83 
Loading coils, 81 
Lockwashers, 5 

Log, the, 120 
Loudspeaker, 10,71 


Machine screws, 5 
Mast, 81 
Materials, antenna, 81 
Microphone, 85 
Mobile: 
receivers, 75 
transmitters, 79 
Modes of operation, 73, 78 
Modulator, General-class station, 47 
Modulator input, 77 
Morrow Receiver MB-6, 98 
Transmitter MB-565, 105 


National Receiver NC-60, 100 
NC-188, 99 
NC-300, 100 
Noise Limiter, 71 
Novice-class station, 20 
antenna, 39 
components, 22 
control unit, 34 
final tests and operation, 40 
general arrangement, 20 
interconnecting cables, 35 
layout of work arca, 21 
power supply, 22 
rack, 36 
receiver, 26 
transmitter, 30 
transmitter tests, 42 
Nuts, 5 
Operating abbreviations, 118 
Operation: 
code, 115 
station, 65, 114 
Overload protection, 78 


Pattern, antenna radiation, 82 
Piezoelectric effect, 8 

Pilot hole, 2 

Plain washers, 5 

Pliers, 4 

Polarization, antenna, 81 
Potentiometers, 10 

Power gain, antenna, 82 


Power-handling capability, antenna, 82 


Power input, transmitter, 78 
Power supply: 
mobile receiver, 75 
mobile transmitter, 80 
Novice-class station, 22 
Pretuning, antenna, 82 
Procedures, basic, 1 
Protection, overload, 78 


Q-code abbreviations, 118 
QSL cards, 120 

Quartz crystals, 8 

Quiet hours, 123 


RACES, 123 
Rack: 
General-class station, 60 
Novice-class station, 36 
Radiation pattern, 82 
Range: 
receiver frequency, 70 
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transmitter frequency, 77 


Reamer, 2 
Receiver, 66 


antenna input and tuning, 66 
AVC, 67 
bandspread, 67 
BFO, 68 
cabinet, 69 
crystal calibrator, 69 
cost, 69 
carphone jack, 69 
filters, 70 
frequency range, 70 
frequency stability, 70 
rain (r-f) control, 71 
General-class station, 52 
loudspeaker, 71 
noise limiter, 71 
Novice-class station, 26 
power supply, 71 
reception, modes of, 73 
S meter, 73 
selectivity, audio, 73 
send-receive switch, 73 
size, 74 
sensitivity, 7-4 
tone control, 74 
tubes, number of, 74 
tuning procedure, typical, 86 
Receiver (Mobile), 75 
antenna, 75 
Gonset G-66, 102 
power supply, 7 
size, 75 
weight, 75 
Receivers: 
Collins 75S-1, 95 
RME 43504, 95 
Hallicrafters SX-101, 96 
Hammarlund HQ-100, 97 
HQ-160, 98 
Morrow MB-6, 98 
National NC-188, 99 
NC-300, 100 
Technical Materiel GPR-90, 101 
Reception, modes of, 73 
Relay: 
chanegover, antenna, 84 
keying, 85 
Resistors, 10 
Restrictions on communications, 124 
АМЕ Кессіуег 4350A, 95 
Rotator, antenna, 84 
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S meter, 73 
Saws, 4 
Selectivity, audio, 73 
Send-receive switch, 73 
Sensitivity, 74 
Schematic: 
diagrams, 11 
symbols, 11 
Screwdrivers, 4 
Screws, 5 
Scriber, 4 
Single sideband (SSB), 73 
Size: 
mobile receiver, 75 
mobile transmitter, 80 
receiver, 74 
transmitter, 78 
Soldering iron, 3 
Space requirements, antenna, 82 
Stability: 
receiver frequency, 70 
transmitter frequency, 77 
Station: 
enjoying the, 120 
General-class, 43 
Novice-class, 20 
reports, 117 
use of, 114 
Station operation, 114, 115 
code, 115 
voice, 117 
Strip, terminal, 6 
Symbols, schematic, 11 
Switches, 8 
Switch, send-receive, 73 


T-notch filter, 70 
Technical Materiel Corp, Receiver 
GPR-90, 101 


Technical Materiel Corp, Transmitter 


GPT-750B, 106 
Telrex, 20-meter antenna, 112 
Terminal strip, 6 
Tinning, soldering iron, 3 
Tone control, 74 
Tools, 1-5 
Towers, 82 
Transceivers, 79, 109 
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Transformers, 10 
Transmission lines, 83 
Transmitter, 76 
antenna matching section, 76 
cabinet, 76 
cost, 76 
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